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THE DUCT SIGN IN MUMPS* 


DAVID MURRAY COWIE, M.D. 
ANN ARBOR, MICH. 


An epidemic of mumps among the students of the university during 
the academic year 1914-1915 gave us an unusual opportunity to watch 
from day to day quite a number of patients sent to the contagious 
hospital for treatment. Mumps is a disease which is usually seen 
but once by the attending physician and, very commonly, the diag- 
nosis is made by some member of the family at the time of an 
epidemic. This may explain why the sign I wish to describe has not 
attracted general attention. The difficulties in the differential diagnosis 
of mumps are so slight that it would seem hardly necessary to describe 
a new sign or one which may have been fully recognized before, but 
which, as seen by us, has not found its way into the textbooks. 
There are, however, times when swellings on the cheeks not due to 
specific parotitis offer some difficulties in diagnosis. The duct sign 
may prove to be of considerable value in settling the question.’ 

It is a routine practice on my service at the contagious hospital 
to examine for enanthems as carefully as for exanthems, and to 
record the findings whether positive or negative, and to note any 
peculiarities. My attention was called to a red spot on the buccal 
mucous membrane at the opening of Steno’s duct in a case of mumps 
which entered the hospital Nov. 28, 1914. I did not recall ever having 
observed any change in the ducts in mumps before this time, and 
decided to watch for its occurrence in other cases. Since that time, 
notes have been made on fifty-seven hospital cases, a sufficient num- 
ber—if the sign has any constancy—to establish it as characteristic 
of the disease. It is not surprising that this sign has been quite 

— 


*From the Department of Pediatrics and Infectious Diseases, University of 
Michigan Hospital. 

* Read at the Meeting of the American Pediatric Society, Highland Park, 
lll., June 1, 1920. 

1. Several authors refer to swelling of the mucous membrane at the open- 
ing of Steno’s duct; Carr: Practice of Pediatrics, 1906; Cotton: Medical Dis- 
eases of Infancy and Childhood, 1906; Rochford: Diseases of Children, 1912; 
Feer: Lehrbuch der Kinderheilkunde, 1914. 

Doubtless many have observed this duct involvement and have utilized it 
as a diagnostic point, but for some reason its significance has been considered 
so slight that the very large majority of standard texts make no mention of it. 
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generally overlooked because the spot is so small, is often hidden by 
the teeth and is usually single. If seen, it would, probably, not 
excite much attention because of its size. Frequent mention is made 
of the mouth cavity in mumps in the texts, but it is usually described 
as being negative. 

DESCRIPTION OF THE DUCT SIGN 

In a case of mumps, if the buccal mucous membrane is well 
separated from the teeth with a spoon handle and viewed in a good 
light, the orifice of Steno’s duct on the affected side or sides will 
present a reddened spot measuring from 1 to 2 mm. in diameter. 
The duct will usually be found to project beyond the surface of the 
mucous membrane from 1 to 3 mm. In other words, the duct becomes 
teatulated. The duct is edematous and is usually pale, as a whole, 
thus accentuating the red central spot which, at times, gives the 
appearance of a minute,ring because of the central opening which 
may appear darker. In some cases the greater part of the teating is 
slightly injected. Minute hemorrhagic points may be seen ® scattered 
over an area surrounding the duct as great as 2 cm. in diameter. 
The orifice of the duct is tumefied and from it, at times, may be seen 
to exude a limpid fluid. 

The involvement of the duct is a progressive and retrogressive 
change. The spot usually appears first and is followed by teatulation 
with retrogression in the reverse order. 

The Red Spot.—The redness varies in shade from a faint pink 
to a deep inflammatory red; in many cases it never progresses to the 
deep red stage. As the swelling of the parotid gland recedes, the 
spot becomes paler and finally disappears. The spot develops early 
in the disease and, in all probability, precedes in most cases the obser- 
vable swelling of the parotid gland, as witnessed by the presence of 
the spot on the unaffected side before the parotid swelling on that 
side appears (Case 8 [3933] ). 

The opening of Steno’s duct, normally, is more marked in some 
persons than in others. The slight increased depth of color in such 
individuals is definitely not inflammatory and is easily differentiated 
after,the duct sign is once seen. In a series of sixty-eight normal 
persons, children and adults, the duct opening showed a faint but 
distinct pink color, differentiating it from the surrounding tissues in 
14 per cent. of the cases. 

The Teatulation—Under normal conditions, at times, Steno’s duct 
projects beyond the buccal mucous membrane. The opening of the 
duct, however, is not inflamed and in mumps when such a duct is 





2. Case 7 (1836) herein described. In one case yellawish spots were 
observed, Case 2 (1734). 
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present, if it is watched closely, it will be seen to undergo a definite 
change throughout the course of the disease. Teatulation does not 
always occur. In Cases 9 (4702) and 10 (4733) only the red spot 
was seen. A careful examination of the ducts in a series of sixty- 
eight normal persons, children and adults, one or both the ducts pro- 
jected beyond the mucous membrane in 37 per cent. 


The Duct Pallor—The duct is usually pale, the pallor so well 
known in the ordinary mucous membrane swelling of the mouth. 
At times, this pallor gives the impression of a pale bluish areola 
surrounding the central red spot. 

Duct Congestion or Injection—This is described in Case 1836. 
In this case distinct hemorrhages were seen and seemed to be a part 
of the progressive change. Small hemorrhagic spots on the buccal 
mucous membrane are not uncommonly seen in children from trau- 
matism—biting the cheeks—and it is possible that this patient may 
have bitten the projecting mucous membrane. The duct on this side 
projected fully 3 mm. and the ducts on both sides could be seen to 
run in between the upper teeth when the cheeks lay against them. 


REPORT OF CASES 


Case 1 (1550).—Nov. 28, 1914. Male student, aged 22; second day of dis- 
ease. The patient walked into the hospital. At this time he had swelling 
and te: 4erness in both parotid regions. The salivary opening on the left cheek 
was reddened. Patient had a temperature of 102 F. Later, the temperature 
reached 104 F. and he had pain in the pelvis which was referred to the tes- 
ticle next day. No further observations were made in this case. 

Case 2 (1734).—March 10, 1915. Student, aged 20; first day of disease. 
Slight pain at the angle of the right jaw. There was no enlargement of the 
parotid, but there was slight tenderness on pressure over the angle of the 
right jaw. 

March 11, The left parotid is only slightly reddened. The duct pro- 
jects 3 mm. The right duct is not red nor does it project; it is flat. The 
left parotid is distinctly swollen. Patient ewas discharged -on fourth day as a 
one-sided case of mumps. . 

March 18. Patient returns. The left duct is now red at the orifice and 
projects 3 mm. above the surface of the buccal mucous membrane. There is 
some edema of the duct and surrounding mucous membrane. About the duct 
on the right side are numerous miliary yellow spots. 

March 19. The left parotid is distinctly swollen. Submaxillary glands not 
involved. Both papillae bulge 2 mm. Only slight redness of duct opening 
present. The little spots around the right duct are still present. 

March 24. Left duct shows swelling, but practically no redness. Highest 
temperature, 102 F. 

Case 3 (1735)—March 10, 1915. Student, male, aged 22; second day of 
disease. Left parotid much swollen and tender. Right negative. Papillae of 
both ducts swollen and reddened. 

March 11. Both ducts are reddened, particularly the right, and both pro- 
ject 1 mm. above the surface of the mucous membrane. The left opening is 
faintly seen and slightly dilated. The parotid on the right side is distinctly 
enlarged, the left only slightly. 
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March 17. Swelling of both parotid regions has about returned to normal. 
The opening of Steno’s ducts still show slight swelling (tumefaction) more 
marked on the right. The papillae show a little redness. 

March 18. The left duct projects slightly. The center is purplish and very 
edematous. The anemia around the duct measures 1 cm. in diameter, giving 
an edematous appearance. On the opposite side the redness has disappeared 
and the entire buccal mucous membrane appears swollen. The external swell- 
ing has almost entirely disappeared on the right side. It is still present on 
the left side. 

March 19. There are dark purplish spots at the center of the duct open- 
ing on both sides. The left duct is flat; the right still projects and shows 
slight edema. 

Case 4 (1743).—March 15, 1915. Student, aged 22; second day of disease. 
Complained of continual aching in right parotid region. Right parotid swollen 
and tender. Right duct swollen with pinpoint redness at orifice of both ducts. 
Submaxillaries negative. 

March 19. Duct on right side projects an area of 6 mm. in diameter. This 
area is edematous and has a bluish cast. There is an edematous center seen 
on the left side but it is not so marked. 

March 29. Swelling at duct orifices almost gone, practically no redness. 
Highest temperature 104 F. Discharged fourteenth day. 

Case 5 (1823).—April 30, 1915. Male, aged 19; second day of disease. 
Examination showed a well developed case of mumps, right parotid. Both 
papillae were enlarged 

May 2. Left parotid swollen. Duct projects. There are three pinpoint 
openings pointing outward, each showing a distinct reddening. The right duct 
shows no reddening, it is only swollen. Highest temperature 100 F. 

Case 6 (1834).— May 8, 1915. Patient, a nurse, second day of disease, 
entered contagious service with marked swelling and tenderness of the left 
parotid and a suggestion of swelling in right. There is no submaxillary 
swelling. The left duct shows a round bulging which projects from 1.5 to 2 
mm. beyond the surrounding mucous membrane. The projection itself is not 
injected. In the center at the duct opening there is a small reddened depression. 
The right duct shows a similar picture. 

May 11. Both cheeks are now characteristically swollen. The duct of the 
right side projects about 2 mm. At the center of the duct opening there is a 
circumscribed deep red point The buccal mucous membrane is edematous, 
particularly in the space beyond the center of the duct. The red spot at the 
opening of the duct on the left side, the first involved, is becoming paler. 

May 13. Submaxillary glands are now swollen. The patient has been 
having severe headaches for the past two days. No note on ducts. 

May 19. There is still slight swelling of the left parotid. The right duct 
is negative. The left duct is still slightly elongated. The center is dull red. 

May 20. The redness has disappeared and there is no evidence of con- 
gestion in the duct region. 

Final Note. In this case, what commenced as a mild attack of mumps 
became complicated on the fourth day with severe headache which was not 
relieved by medicine and persisted for three days. The temperature reached 
102 F. The patient complained of abdominai pain during this time, but we 
were unable to attribute it to ovarian or pancreatic involvement. 


Case 7 (1836).—May 11, 1915. Young woman, aged 20. Two days ago 
complained of soreness and swelling of right side of face. Yesterday both 
sides were swollen. This morning the right side shows only slight swelling. 
The left is characteristic. The right duct is very red at the center, an area 
of 2 mm. in diameter. There is slight projection or teating of the duct. The 
left duct projects further, fully 3 mm. The opening is very red and circum- 
scribed about the orifice. Scattered over an area 2 cm. in diameter there 
are numerous small pointed red spots (hemorrhages) where the buccal mucous 
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membranes are allowed to come against the teeth. The duct runs in between 
the teeth like a teat about 1 cm. in length. 

May 13. Submaxillaries now involved. 

May 17, Parotid and submaxillary swellings almost gone. Slight ‘pig- 
mentation of the ducts present. 

May 19. Right duct negative. Left is still elongated; there is a dull red 
spot at the orifice. 

May 22. No injection of orifices of ducts or surrounding mucous membranes. 

Case 8 (2159).—Dec. 15, 1915. Nurse, aged 23; second day of disease. 
Examination showed slight swelling of left side of face. Duct slightly enlarged 
but not red. Next day right parotid swelled. 

December 17. Right duct not enlarged or reddened. Left duct projects, 
orifice slightly red. Highest temperature 103.8 F. 

Case 8 (3933).—Jan. 11, 1918. Male student, aged 19; second day of dis- 
ease. Left parotid swelling marked, tender. There is no swelling of the right 
side of the face. The left duct is very edematous and inflamed, red. The 
right duct is only slightly enlarged, pink orifice. 

January 22. Since last note the right parotid and duct have been char- 
acteristically involved. The swelling on the right side is disappearing while 
that on the left continues to be smaller and the left duct to be smaller and 
its orifice red. The right duct is normal. 

January 24. Both ducts are normal. Highest temperature in this case, 
102.2 F. 

Case 9 (4702).—May 7, 1919. A. M., female, aged 26. Patient presents her- 
self at the clinic four hours after she first observed any symptoms, slight 
swelling of right face. She recalls that at bedtime there was a little soreness in 
her left cheek. Examination showed the right duct enlarged, projecting and red 
and the right parotid slightly swollen. Later on the left was involved. 

Case 10 (4733).—May 29, 1919. Young woman, aged 23. Two hours after 
she first noticed soreness and swelling in right jaw. There was difficulty in 
swallowing. The duct at this time was not swollen, but signs of beginning 
inflammation of the duct orifice were seen (redness) later on. No further 
observations were made on this case. This is the earliest primary’ involve- 
ment we have observed. Case 9 (4702) is the next. 

Case 11 (5189)—March 29, 1920. Male, aged 19. Came to clinic on the 
ninth day of the disease. There was marked swelling of both parotids. The left 
was the first involved. Submaxillaries were negative. Steno’s ducts are both 
teatulated and both orifices are very red. The red area measures 2.5 mm. in 
diameter. The ducts project 2 mm. Around the reddened areas there is a 
bluish areola. There are no punctate spots in these areas. The openings of 
the submaxillary glands are negative. 

March 31. Ducts the same. 

April 1. Parotid swellings have subsided. 

April 3. Ducts: Both orifices are still red, 2 mm. in diameter. There are 
a few bluish spots in these areas. The redness is becoming less marked. 

April 4. Ducts: The redness is much paler; only the orifice itself is now 
red. Teatulation remains about the same as at entrance. All parotid swellings 
are gone. 

April 5. Ducts: Practically all redness has disappeared. Teatulation the 
same. 

April 10. The ducts do not look so prominent; it is almost impossible to 
distinguish them. 

April 12. Ducts and parotids are entirely negative. Teatulation has dis- 
appeared. This was a very marked case of mumps; large swellings of the 
parotid and marked duct signs. The temperature did not go above 98.6 F. 
the entire time he was in the hospital, but he entered on the ninth day of 
the disease. 




















The fifty-seven cases are here briefly tabulated. 


ANALYSIS OF CLINICAL History oF Firty-SEvVEN CASES OF MuUMPS 

















Day of Teatulation Reddening of Highest 
Case Date Age  Sext Disease of Duct Orifice Tem- 
Number First i pera- 
Seen Right | Left Right Left ture 

er ae ae ieee Soa ae =* 

1550* 11/28/14 22 ; ? _- _ } 102.0 
1618 1/17/15 20 ¥ 2 ‘ 0 + 0 102.0 
1683 1/25/15 18 3 3 } 100.8 
1653 2/ 3/15 18 j ? + 4 103.0 
1654* 2/ 3/15 20 J 0 } 0 + 104.2 
1662 2/ 6/15 18 ? n + nl 99.8 
1660 2/ 8/15 22 J ] 0 {- 0 99.0 
1701 2/24/15 22 1 + - + 99.0 
1697 2/22/15 22 l 0 4 0 104.4 
1700 2/22/15 23 1 + + 101.0 
1711 3/ 1/15 18 t ) ; 0 } 0 98.6 
1735* 8/10/15 22 P 2 + + } 100.8 
1734* 3/10/15 20 of l n n 4 101.6 
1743* 3/15/15 22 ; 1 + + 103.4 
1747 3/16/15 21 r 2 + } + 99.0 
1765 3/20/15 24 f 0 0 + 101.0 
17941 4/11/15 23 F 2 a + 102.4 
1823* 4/30/15 19 of 2 } 0 + 100.0 
1834* 5/ 8/15 21 ¥ 2 - + ~ + 102.0 
1836* 5/11/15 28 . 2 : ~ - 98.6 
1889 6/10/15 5 y 2 } + { t Out- 

patient 
2159" 12/17/15 23 : 2 n + } 103.8 
2421 4/11/16 18 : 2 ; ; ; 103.0 
3898 12/12/17 21 fi 2 ' t + + 104.0 
3910 12/14/17 23 "i 12 : . - 101.8 
3983* 1/11/18 19 J 2 : + 102.0 
4920 3/18/18 19 i 2 0 | 0 ~ 98.6 
3989 2/23/18 21 rol 4 0 | t 0 + 99.0 
3961 2/28/18 21 rot 2 . : + + 99.0 
4066" 4/17/18 21 Jo ~ + . + 101.2 
39982 5/ 3/18 23 J : 0 + 0 } 104.0 
4107 5/26/18 Adult z - + + 103.6 
0519 6/19/18 Adult 3 . + : Out- 

patient 
4138 6/21/18 24 ; 2 - : : + 100.2 
4198 8/27/18 5 | g 3 - ; 104.0 
4213 9/17/18 33 | fol l ~ 0 ~ 0 100.0 
4457 12/27/18 2 | fi 2 + | 168.4 
44908 1/11/19 19 ~«| ¥ 2 0 0 99.2 
4514 1/30/19 19 3 9 0 - 0 : 99.6 
4551 2/18/19 21 ° 2 + 0 + 0 100.0 
4578 2/28/19 24 rol 1 0 + 0 - 98.8 
4583 3/ 4/19 25 ros 2 . ' 102.2 
450984 3 20 J l ; : } 98.6 
4620 19 4 2 0 0 100.2 
4630 i 21 rofl 2 | - + 102.4 
4684 3 22 ro 1 + 0 - 0 99.6 
4650 | 4 21 r 2 - + ¢ 102.0 
4655 4/10/19 21 2 + + 100.0 
4686 4/29/19 22 J I - ~ 99.6 
4701 | 5/ 6/19 19 ¥ l + + 99.8 
47027 | 5/ 7/19 26 z l 0 7 0 0 102.2 
47145 | 5/15/19 21 ° 2 : } + 0 102.0 
47 | 5/27/19 24 3 2 0 0 + + 100.0 
47338 5/29/19 23 : 2 0 | 0 + 0 99.0 
4758 | 6/15/19 25 . 2 + } + + + 100.0 
48006 7/28/19 14 roi 2 0 0 0 0 9.0 
5189* 3/29/90 19 rol ) + + : a 99.0 





* Abstracted in this report. 

+ In this column, ¢ indicates male, and ¢ female. 

1. The discoloration or faint redness of the orifice remained after the swelling disappeared. 

2. The parotid swellings had disappeared when this patient entered the hospital for right 
sided orchitis. The left duct was slightly teatulated. While of interest, this case should 
not be counted. It simply shows that the duct sign may disappear before the complica- 
tions of the disease are over. 

3. Only one observation was made on this patient by a new intern unfamiliar with the 
sign. This case should not be considered. 

4. A limpid mucus discharge was seen to flow from each duct. 

5. The left parotid in this case did not become involved. The slight teatulation may 
have been normal. : 

6. A case of submaxillary mumps. The parotids never became involved. There was no 
reddening of the submaxillary ducts. 

7. Observation made four hours after the first swelling of the face was noticed. There 
had been slight soreness the night before. 

8. Observation was made two hours after the patient felt swelling or discomfort in the 
right jaw. There was no swelling of the ducts. This is the earliest primary case we have 
observed. 
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It will be seen that the presence of the duct sign is uninfluenced 
by the degree of fever. The remarkable involvement of the parotids 
which may take place in this specific process without an expression 
in the temperature (Case 11 [5189]) is well known. The same is 
true of the changes at the periphery of the duct as described above. 
The sign occurs early in the disease, probably ahead of the parotid 
swelling in most cases, and persists throughout the course of the 
disease. 

Submaxillary Mumps.—Thus far we have been unable to see any 
changes in the ducts in submaxillary mumps or parotid mumps in 
which the submaxillary glands were involved. 

Whether the duct sign is pathognomonic of parotid mumps or 
whether it may occur in any acute inflammatory involvement of the 
parotid gland, I am unable to say. I have observed a number of 
face swellings in which the question of mumps arose, two of these 
acute, in which there was no involvement of the ducts and which 
later proved not to be mumps. 


CONCLUSIONS 

1. The duct sign in parotid mumps is described. 

2. The duct sign was present in 96 per cent. of the cases recorded 
and is probably present in all cases of parotid mumps at some time 
in the course of the disease. 

3. Whether the duct sign is pathognomonic of specific parotitis or 


is present in other acute inflammatory conditions of the parotid gland 
has not been determined. 


4. Because of the*occasional occurrence of teatulation of Steno’s 
duct in a certain percentage of apparently normal persons and occa- 
sional redness of its orifice, careful differentiation should be made. 
The duct sign should be regarded simply as corroborative evidence of 
parotid gland involvement. 











ACUTE CEREBROCEREBELLAR ATAXIA 
WITH REPORT OF CASES * 


J. P. CROZER GRIFFITH, M.D. 


PHILADELPHIA 


Five years ago I reported an instance of acute cerebellar ataxia, 
and reviewed the cases occurring in children, so far as examination of 
medical literature had brought them to my notice.t Since that time 
three other cases have come under my care. An occurrence as fre- 
quent as this, although undoubtedly dependent in some measure on 
coincidence, is certainly an indication that the disease is not as uncom- 
mon as we would suppose from the scanty reference to it in medical 
literature, and in most textbooks on diseases of children. The convic- 
tion of the existence of this apparently unsuspected frequency is the 
motive for the present communication. 

Encephalitis is, as is well known, of not uncommon occurrence. 
In most cases, the large brain bears the brunt of the attack; but it is 
perfectly possible for the cerebellum to share in the process, or even 
to exhibit the chief symptoms. It is doubtful whether the process is 
limited to the cerebellum in any case. Certainly, as far as published 
case records go, symptoms pointing to involvement of the cerebrum 
also have always been observed, It is equally true that in the large 
majority of cases of acute hemorrhagic encephalitis cerebellar symp- 
toms are absent. 

What relation the lethargic encephalitis bears to other varieties of 
encephalitis is a matter which only time can solve, and cannot be 
discussed at length in this connection. The peculiar prominence of 
lethargy and asthenia seen in that disease is not characteristic of the 
majority of cases of other forms, and yet may occur in any of them, 
as S. Kinnear Wilson? pointed out. One of the instances of cerebellar 
ataxia which I have to réport strongly suggests lethargic encephalitis. 


REPORT OF CASES 

Following are the histories of the four cases, with comments on 
them; the first case, already published, is abstracted for the sake of 
completeness. In view of my former communication on the subject, 
any complete discussion of etiology and diagnosis would be repetition. 
Case 1.—Susie R., aged 5 years; negative family and personal history; was 


taken ill Jan. 4, 1915, with cold in the head and cough. Influenza was prevailing 
in Philadelphia at the time. The symptoms continued several days, the child 





* Read at the Annual Meeting of the American Pediatric Society, June, 1920. 
1. Tr. Am. Ped. Soc. 27:234, 1915; Am. J. M. Sc. 181:24, 1916. 
2. Lancet 2:7, 1918. 
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being still out of bed. January 6, she was put to bed with fever and coated 
tongue. January 10, the temperature was normal, and the child was out of bed 
and apparently convalescent. January 12, vomiting occurred repeatedly; patient 
returned to bed complaining of pain in hip. She had now a jerking, irregular 
speech; the mind was clear. January 13, she was scarcely able to stand; 
irregular movements of eyes and eyelids; seemed dazed and later in day could 
not sit unsupported; attacks of screaming. Taken to the Children’s Hospital 
January 14. 

On entrance the mind was not entirely clear; speech very jerking and 
irregular, and only a few words could be said, and these with great difficulty. 
High degree of lateral nystagmus; knee jerks increased; decided incoordination 
of muscular movements; no fever. January 15, the mental condition was nearly 
normal; speech improved, but trembling; nystagmus marked; no paralysis; very 
decided ataxia of upper extremities. Could stand only when supported, and 
with feet far apart. Improvement went on very rapidly, and by January 23, 
nine days after admission to the hospital, could sit in bed unsupported. 
Nystagmus and ataxia of the arms were still present; some ataxia on standing, 
and the gait, when supported, showed apparent weakness and uncertainty. 
February 1, eighteen days after admission, there was still some difficulty in 
balancing herself when standing or walking; nystagmus was generally absent. 
The psychic condition had changed from sluggishness, haziness and dulness to 
alertness and brightness. The temperature has been afebrile while in the hos- 
pital. The examination of blood, urine and spinal fluid gave practically nega- 
tive results. 


Comment.—This case was an interesting instance of encephalitis 
involving apparently preponderatingly the cerebellum. That the cere- 
brum also shared in the process was indicated by the disturbed psychic 
state. The cause was not certainly discoverable, but there seemed good 
reason to consider influenza as the factor. An article by Heiman * dis- 
cusses the subject of the relationship of encephalitis to influenza, as it 
applies to children, and reports a number of cases. None of them 
would appear to have been of the cerebellar type. At least, the pres- 
ence of incoordination is not mentioned. Mills and Wilson * reported a 
case, probably dependent on influenza, and strongly resembling in some 
particulars that of Susie R.* 


Case 2.—Anna P., aged 4% years. Father said to have had a bad cough; 
otherwise the family history was negative. The patient had had no previous 
illness, except an attack of disturbance of the bowels and of whooping cough 
at the age of 2 years, and the mother thought she had not seemed entirely well 
since then. Two weeks before entering the Children’s Medical Ward of the 
Hospital of the University of Pennsylvania, March 24, 1916, it was noticed that 
the left upper extremity seemed to have impaired power, and that she shook 
when she tried to use it. It was stated also that on one occasion she complained 
of being dizzy, staggered a little, and fell down the porch steps, but that she 
was not unconscious. That evening at the supper table she dropped her fork 
from the left hand. No more dizziness occurred; there had been no headache, 
and never any trouble in talking. The entire history of this sudden attack was 
rather vague. Apparently the first symptom was the momentary staggering and 
the falling down the steps, followed that evening by the ataxia of the arm. 
A day or two later the gait became uncertain, she “went to the left side when 
walking,” and had to hold on to objects to keep from falling. 





3. Am. J. Dis. Child. 18:83 (Aug.) 1919. 
4. Arch. Neurol. & Psychiat 1:567, 1919. 
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On admission to the hospital the patient was found well developed and well 
nourished; there was no paralysis of any extremity. The movements of the 
left hand were ataxic. The knee jerks were prompt, and no changes in other 
reflexes or in cutaneous sensibility were found. The patient stood with swaying 
and with the feet apart, and the gait was staggering, now to one side, and 
now to the other. There was no nystagmus, vomiting, or headache. Examina- 
tion of the blood and urine on this date gave negative results. By April 1 
the gait and station were much improved. The child could now stand without 
swaying, and could walk and even run without staggering. The ataxia of 
the upper extremity was unchanged. 

Shortly after this date the patient developed scarlet fever and was removed 
to the Philadelphia Hospital for Contagious Diseases. 

Nothing further was heard of her until brought at my request to. my office, 
Dec. 29, 1919—three and three-fourths years after the dttack. She seemed to 
be normal in nearly every way, except that there was distinct ataxic movement 
of the left hand in an effort to touch the tip of the nose, and slight swaying 
of the left arm in the effort to pick up a pin. On attempting to drink water 
from a glass held in the left hand, there was some tremor and unsteadiness. 
The mother thinks there is a slight dragging of the left foot when she tries 
to skip; but no difference in the movements of the two lower extremities could 
be detected at my examination. 


Comment.—There would appear to have been no illness occurring 
immediately before the encephalitis developed, but it is possible symp- 
toms really had been present but had not been observed. In any event, 
they could not have been severe. The suspicion of an unrecognized 
poliomyelitis of the ataxic form naturally arises, but, on the whole, 
this seems unlikely. The epidemic of that year had not commenced at 
the time; the early symptoms were almost too insignificant ; the knee 
jerks were active, and there was no evidence under observation of any 
actual loss of power. Contrary to the condition of the first case, there 
was no nystagmus or affection of speech, and although these, it is true, 
are not characteristically cerebellar in origin, they are often associated 
with cerebellar disease. There was also no psychic disturbance. 
There was, however, a characteristic staggering gait and ataxia of the 
arm. The condition described as a “lack of power” was without doubt 
an evidence merely of ataxia, since no loss of power could be detected 
on examination at the hospital. The “shaking” on attempting to use 
the arm may have been really a tremor, although there was none of 
this while under observation, but ataxia merely. 

Case 3.—Anna G., admitted to the Children’s Hospital of Philadelphia, Nov. 
22, 1916, aged 6 years. The family history was negative, and the previous 
personal history was unimportant until the occurrence of a very severe attack 
of measles, from which the patient suffered in July, 1916. From this she was 
supposed to have recovered completely; but the truth of this is questionable, 
since in August internal strabismus was noticed by the mother, and a little 
later it was observed that the child staggered when she walked. It was found, 
too, that she had become very backward and had difficulty in talking, and 
that at times she seemed to be dizzy. The symptoms were believed to be 


becoming worse. 
Examination on admission showed the face blank and expressionless; 
decided mental apathy; very marked unresponsiveness; convergent strabismus ; 
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constant lateral nystagmus. The gait showed a tendency to go to the left, and 
the child to fall in this direction. There seemed to be no actual loss of power. 
Examination of the eyes by Dr. Shumway showed no lesions of importance. 
Spinal puncture gave a normal fluid. The reflexes were normal. The Baranyi 
test applied by Dr. Isaac Jones indicated a lesion of the upper posterior portion 
of the pons and the adjacent anterior superior portion of the cerebellum. An 
affection of the labyrinth was excluded. 

December 5.—On this date, two weeks after admission to the hospital, there 
was little eviderice of ataxia, but still distinct swaying when the eyes were 
closed. The child now walked well, but unsteadily. There was no ataxia of the 
arms. 

The later history before she left the hospital showed a gradual improvement. 
The examination of the blood and urine gave no important results; the Was- 
sermann reaction was negative; the von Pirquet faintly suggestive. The child 
talked but little to the physicians and nurses, but did to all the children, 
although her speech was slow and jerking. At one time a slight paralysis of 
the right side of the face seemed to be present, but this soon disappeared, and 
it was not certain that the observation was correct. The patient continued 
to be apathetic and to take little notice of her surroundings. The internal 
strabismus and the nystagmus and affection of gait persisted; but her mother, 
who saw her for the first time February 6, two and a half months after 
admission, thought that her eyes were a great deal straighter ,and that the 
improvement in walking and talking was remarkable. The child left the 
hospital the next day. 

She was readmitted to the hospital Nov. 2, 1917, nine months after her 
discharge. The staggering gait had apparently for a time been recovered from, 
although the nystagmus still persisted. Three weeks previously she had com- 
menced to vomit, at first occasionally and then daily; and she then commenced 
to stagger again. Examination showed the child with slight mental retarda- 
tion; internal strabismus shifting from eye to eye; slight lateral nystagmus 
of the left eye; the knee jerks were active but other reflexes normal. The 
principal complaint at this time appeared to be an inflammation of the tonsils 
and of the glands of the neck, from which she recovered in a few days. No 
further later history has been obtainable. 


Comment.—The influence of the infectious diseases in producing 
encephalitis is well known. In this case there seems to be no question 
that the disorder followed an attack of measles. I have known this 
to occur in other cases. The inflammation clearly involved the cere- 
brum, as shown by the persistently affected mental state. That the 
cerebellum shared in the process seems equally indubitable. The com- 
bination of nystagmus and staggering gait leaves open scarcely any 
other conclusion. 


Case 4.—Alice W., aged 3% years. Seen in consultation with Dr. Malcolm 
Council, April, 1919. The child had always suffered from chronic intestinal 
indigestion, and was of a highly neurotic disposition. Under careful treatment 
she had improved, although she was still subject to attacks from time to time, 
characterized by insomnia, accumulation of gas in the intestine, mucous stools, 
and increased nervousness. The family maintained that the child had grippe 
a short time before the attack of encephalitis which began April 2, 1919. On 
this day, without apparent reason, she vomited, became constipated, and then 
semi-stuporous, and her temperature rose to 100.5 F. On the next day, she had 
her first convulsion, and after this she had convulsive attacks at intervals of 
from 4 to 5 minutes, during which she stiffened and arched her back in the 
position of moderate opisthotonos. The attacks were of but a few seconds 
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duration, and there was no rigidity at other times. During all this period 
she was in a very stuporous condition. 

When seen by me the next day, April 3, there was persistent coma. Several 
of the convulsive attacks were observed, during which the child occasionally 
cried out. There was no taché; no rigidity, except during the convulsive 
moments, and no hyperpnea. The condition was supposed to be a toxemia of 
some sort, similar to that previously experienced, but with new and much more 
severe symptoms. On this account free purgation was advised, and enteroclysis 
with soda solution ordered. 

[ visited her again on April 5. The convulsive attacks had now ceased— 
they had lasted 60 hours in all—and the bowels had been freely purged; but 
the mental condition was unchanged; coma had continued, and no word had 
been spoken. Fever had persisted, the temperature reaching 102 F. The pulse 
was slow, hard and full. Inasmuch as the symptoms slightly suggested a 
meningitis, a lumbar puncture was made, but the fluid obtained was clear and 
absolutely sterile. There was still an entire immobility and absence of speech, 
and the child was usually much relaxed, with features somewhat sunken, and 
with occasional slight cyanosis. Most of the time the child was disposed to 
sleep, and even at the best was more or less soporose. April 8: There had 
been decided improvement, the patient having become fretful and restless. 
Although much of the time soporose, it was possible to rouse her and to arrest 
her attention for a moment. 

Recovery advanced very slowly. The child did not speak at all for five 
months, and then began to say a few words such as “boy,” “cow,” “yes,” and 
the like. She slowly regained the power of voluntary movement, moving first 
the arm, and later rolling the head. As muscular movements increased there 
was a remarkable degree of incodrdination noted, all movements being entirely 
undirected. It was late in August, 1919, before she walked perfectly and talked 
well, although even then speech was slow. A year after the attack she showed 
further improvement, but still talked slowly. 


Comment.—The cause and nature of this case are not entirely 
clear. The family lived in the country, and the patient had not been 
in association with other children. There had been no illness in the 
house. At the same time it is to be noted that the affection occurred 
toward the close of the epidemic of influenza in 1918-1919, and that 
the family are confident that she had had an attack. It is also note- 
worthy that the symptoms bear in many respects a very decided 
resemblance to those of lethargic encephalitis, the coma, immobility, 
and asthenia being very striking features, although there was no evi- 
dence of paralysis of any of the cranial nerves. Whether or not the 
case is to be included in this category is uncertain, but it seems to be 
very probable. The condition suggests in some respects the cases of 
epidemic stupor described by Batten and Still,® their four cases exhibit- 
ing early and persistent stupor, and during convalescence a slow, 
hesitating speech. 

The interesting feature is, that in addition to the involvement of 
the cerebrum, which was by far the most marked, very decided inco- 
ordination was observed during convalescence, pointing to an involve- 
ment of the cerebellum as well. 


5. Lancet 1:636, 1918. 
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CONCLUSIONS 


The conclusions to be derived from the cases now reported, and 
from those previously collected from medical literature, may be for- 
mulated as follows: 

That there is a condition not common, but still certainly more fre- 
quent than ordinarily supposed, in which an acute hemorrhagic 
encephalitis involves the cerebellum, and which could be designated 
“acute cerebellar encephalitis.” 

That with this are always combined symptoms indicating an 
involvement of the large brain as well, and the title “cerebrocerebellar 
encephalitis,” or “cerebrocerebello-bulbar encephalitis,” is consequently 
to be preferred. The degree to which the process involves one or 
another part of the brain varies with the case; in some instances the 
cerebellar lesions predominating, in others the cerebral; but in all in 
the category of cerebellar encephalitis there is, as stated, a combina- 
tion of the symptoms affecting both regions. In very many more 
instances the cerebellum escapes entirely, so far as symptoms indicate ; 
but to these no reference is made here. 

The cause of this cerebrocerebellar encephalitis varies decidedly. 
In the majority of the cases previously reported in medical literature, 
some infectious disease had preceded the attack. This was true of 
two of my own cases, but no such connection could be discovered in 
the other two. Among the symptoms oftenest to be seen are: 











1. Unconsciousness, usually of but short duration, although this 
was observed in but one of my own cases. 

2. Ataxia, a constant symptom in all instances. 
i 3. Affection of speech, shown sometimes as a complete inability to 
speak which may last for months; in other cases manifestly an ataxia 
of speech rather than a mental disturbance. More or less involvement 
of speech was present in three of my four cases. 

4. Disturbance of mentality, apart from unconsciousness, is seen 

in many instances. It was present in three of my cases. It is usually 
temporary, but may be very persistent. 





5. Nystagmus was observed in two of my cases, and has been 
reported in a number of others. It is an interesting confirmatory 
symptom when it exists, but would appear oftener to be absent. 

~ 6. “Loss of power” is often a very evident symptom, at least in 
the observation of the families. It is, however, usually absent, and is 
probably nearly always dependent in reality on an ataxia. In a few 
instances, as in my fourth case, there has been a decided hypotonia 
for a time. 


7. Active tendon reflexes are often observed. The knee jerks were 
increased in two of my four cases, and active in one. 
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Among other symptoms may be mentioned vertigo, which is con- 
spicuous by its absence. However, the early age at which the majority 
of cases occurred rendered the determination of the existence of 
vertigo difficult. Two of my patients had complained of feeling 
dizzy. Whether this was actually vertigo or not is uncertain. 

The consideration of the prognosis is of interest. As far as life is 
concerned it would appear to be good. Only one of the patients in 
my first report died, and that was years later. This has prevented an 
exact study of the pathologic lesions. That the patients will not have 
clinical evidences of the disease persisting is, however, always uncer- 
tain. My first patient recovered absolutely ; the second was left with 
a slight incoordination persisting more than three years after the 
attack ; the third exhibited nine months later slight mental retardation 
and some remains of the cerebellar symptoms; the fourth had appar- 
ently recovered four months later, except that speech was still slow. 
It is possible that final disappearance of all symptoms may take place 
in all of them, inasmuch as in a case reported by Taylor ® there were 
still symptoms discoverable three and one-half years after the attack, 
but none twenty years later. Of the seventeen cases collected from 
medical literature in my earlier report, complete recovery is known to 
have taken place in a considerable number, and it is probable that this 
was true of a number more. So far as statistics go, it would appear 
that the disease will leave no traces in the majority of instances.® 


6. Lancet 2:1416, 1904, 














STUDIES ON THE EFFECT OF DIPHTHERIA 
ON THE HEART * 


HUGH McCULLOCH, M.D. 


ST. LOUIS 


INTRODUCTION 


During the course of the acute infectious diseases in childhood, 
certain changes in the heart muscle are prone to occur, due to the 
action of the specific toxins. In diphtheria these changes are more 
or less characteristic. It is my purpose to describe how these changes 
may give rise to clinical manifestations, and how diphtheria is related 
to the preblem of chronic disease. The study is based on eighty cases 
that have been under observation in the St. Louis Children’s Hospital. 
The electrocardiographic studies have been made in the Heart Station 
of the Washington University School of Medicine. 


PATHOLOGY 


In diphtheria pathologic changes occur throughout the body, par- 
ticularly in the highly specialized tissues, such as cardiac muscle, nerve, 
kidney and liver. These changes have been described by Hayem,’ 
Babes,” Romberg,* Councilman, Mallory and Pearce,* and others. The 
changes have been produced experimentally by Welch and Flexner. 
They are caused by the action of the specific toxin of diphtheria, 
though the end reaction is similar to that which occurs from other 
toxins. 

The changes consist of two processes: (1) a destructive paren- 
chymatous degeneration of specific cells, occurring generally through- 
out the body, but particularly in the heart, nerve tissue, kidney and 
liver, and (2) a proliferation of interstitial tissue with round cell 
infiltration, representing an attempt at repair in the damaged tissue. 

The lesions of the heart muscle may be diffuse or localized, and 
may occur in the walls of the ventricles or of the auricles, or they 
may involve the impulse conducting system. The cells show a paren- 
chymatous degeneration, at times with an excess of fat. Occasionally 


*From the Department of Pediatrics and Heart Station, Department of 
Internal Medicine, Washington University School of Medicine. 
*Read before the Section on Diseases of Children at the -Seventy-First 
Annual Session of the American Medical Association, New Orleans, April, 1920. 
1. Hayem: Arch. de physiol. 3:81, 1870. 
2. Babes: Arch. f. path. Anat..u. Physiol. 119 :460, 1890. 
. Romberg: Deutsches Arch. f. klin. Med, 48:369, 1891. 
. Councilman, Mallory and Pearce: Boston, 1901. 
. Welch, W. H., and Flexner, Simon: Johns Hopkins Hosp. Bull. 3:17, 1892. 


ne Ww 





atin nines 











90 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


the cells are fragmented. This lesion may be fatal rapidly or it may 
pass into a chronic stage in which one sees attempts at repair and 
healing. In such hearts proliferation of interstitial tissue with round 
cell infiltration may be seen replacing the destroyed muscle cells. The 
end result is a fibrous myocarditis. In a certain number of hearts, 
an increased number of eosinophil cells is present in the muscle.® 
These cells are not found with constancy in myocarditis caused by 
other infections, and it is probable that they represent some specific 
reaction, the nature of which is at present unknown. 

There is a small group of cases in which it may be difficult to 
demonstrate any anatomic change, either gross or microscopic, in 
the heart muscle. This is true even when the clinical picture of heart 
failure has been well defined, and may occur during the acute stage 
of diphtheria or in cases in which the clinical diagnosis of myocarditis 
or myocardial insufficiency, caused by this disease, had already been 
made. 

The great importance of these changes lies in the fact that normal 
muscle is destroyed and replaced by relatively inert tissue. The total 
cardiac muscle mass is reduced, and the physiqlogical efficiency is 
diminished ,the extent depending on the amount of muscle destroyed. 
The heart is left with its reserve power either very much impaired or 
entirely gone. 

SYMPTOMS 


Symptoms associated with these changes usually appear during 
convalescence, though they may become apparent during the course 
of the acute infection. They are symptoms of acute cardiac failure. 
Common complaints are more or less intense dyspnea, the distress 
depending largely on the amount of dyspnea present, and, at times, pre- 
cordial pain, cough or pain referable to the liver region. There is 


usually a moderate degree of fever. 


PHYSICAL SIGNS 

On examination there is found a varying degree of increase in 
cardiac dulness; the cardiac impulse and heart sounds are weak; the 
rate is rapid, and there may be cardiac arrhythmia. At times the rate 
is as slow as forty, and gallop rhythm may be present. The second 
pulmonic sound is accentuated. The pulse is weak, thready, rapid 
and irregular in volume and force. There is pulmonary and general 
visceral congestion and a moderate degree of cyanosis. There may 


be some edema. 


6. Nuzum, Frank: Eosinophilous Myocarditis in Diphtheria, J. A. M. A. 
73 :1925 (Dec. 27), 1919. 
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Electrocardiographic Study.—Clinical evidence of damage to the 
heart may be observed by electrocardiographic studies. These show 
disturbances located either in the intrinsic conducting system, or in 
the heart muscle. Disturbances located in the conducting system lead 
to delay in the conduction of the impulse from auricles to ventricles, 
or there may be heart block, either partial or complete. The block 
may vary in its location and produce either a sino-auricular block, an 
auriculoventricular block, or may be beyond the bifurcation of the 
bundle of His in the branch of the conducting system leading to 
either the right or the left ventricle. Disturbances situated outside the 
impulse conducting system, such as paroxysmal tachycardia, auricular 
flutter and auricular fibrillation have been observed. Premature con- 
tractions are frequently noted, especially premature auricular contrac- 
tions. Another very common change is some alteration in the form 
of the ventricular complex of the electrocardiogram. The amplitude 
of the waves may be decreased, the duration of the Q R S group of 
waves is prolonged, and very commonly the T wave becomes iso-elec- 
tric, diphasic or inverted. 


CASE REPORTS 


From examinations made on eighty cases in this study, we were 
able to make a clinical diagnosis of myocarditis or myocardial insuffi- 
ciency in nineteen. This diagnosis was made by the signs found on 
physical examination, together with the disturbances observed in the 
electrocardiogram. Seven of these cases have been selected as 
examples illustrating the effects of diphtheria on the heart. 


Case 1. (Children’s Hospital No. 14242)—An infant, aged 10 months, was 
admitted to the hospital, June 9, 1919, with the history of pharyngeal diph- 
theria beginning June 5; was given 8,000 units of antitoxin on admission. The 
membrane was extensive, covering almost all the buccal and pharyngeal mucous 
membrane as far as could be seen. The general condition was fair, although 
the child was rather toxic. There were no signs of any cardiac involvement, 
but the pulse rate was very rapid. 

Electrocardiogram [No. 2624]. (Fig. 1).* The first tracing, made June 11, 
1919, shows no evidence of muscle preponderance. The Q R S time is 0.080 
second, a slight but not abnormal delay; the Q R S complexes are abnormal 
in Lead I, and low in amplitude in all leads. In this curve it is impossible to 
measure the S T time, but it seems to be delayed. The T wave is upright 
and normal. The. ventricular rate is 128.6 per minute; the P R time is 
0.160 second, 

Interpretation: There are slight delays in intraventricular conduction, and 
moderate disturbance of myocardial function. 

Her condition remained unchanged until June 13, when she suddenly 
became cyanosed, and was in acute distress with dyspnea; examination of the 
heart revealed very few signs indicating cardiac failure. 


Electrocardiogram [No. 2626]. (Fig. 2).—The second record was made 
June 13. 











q 
q 


SSS tere 











92 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Interpretation: This record shows very abnormal curves, there being 
tachycardia of ventricular origin with complexes that suggest an impulse 
arising from multiple foci in the ventricles. At times these contractions 
occur at a rate of 177.3 per minute. No normal complexes can be seen, and 
there is no evidence of auricular activity. 

The patient became worse and died about two hours after this record was 
obtained. No necropsy was allowed. 

Case 2. (Childrens’ Hospital No. 15181)—A girl, aged 3 years, was 
admitted to the hospital Feb. 10, 1920, with a history of onset of pharyngeal 
diphtheria six weeks before. Antitoxin, 5,000 units, was given three days 
after the onset and two days later 10,000 units were injected. The throat soon 
improved and after a week was pronounced well. Two weeks after this, 
it was noticed that the child walked with difficulty, and this difficulty increased 
She had had difficulty in swallowing 
On admission, there was exten- 





until she was not able to walk at all. 
for several days previous to her admission. 








Figure 1 
The curves in each of the figures except Figures 14, 15 and 16, are those 
of Lead JI, II and III, Lead I being above, Lead II in the center and Lead III 


below. The curves read from left to right, and were taken under standard 


conditions. 


sive paralysis of the extremities, eye muscles, muscles of deglutition and of 
Cyanosis was present; the pulse was irregular and thready; 


the diaphragm. 
the nipple line, and the sounds were 


the heart was dilated 4 cm. beyond 
indistinct. 

Electrocardiogram [No. 3563].—( Fig. 3).—This was made Feb. 10, and shows 
normal cardiac mechanism, with premature contractions arising in the right 
ventricle and marked left ventricular preponderance. The Q R S time is 
from 9.080 to 0.100 second, which in these curves seems to be a considerable 
delay; otherwise, the complex is not abnormal. The S T time cannot be 
measured. The T wave is very low in all leads and it seems to be diphasic. 
The ventricular rate is 166.7 per minute; the P R time 0.120 second. 

Interpretation: There are present marked left ventricular preponderance; 
possibly some disturbance in intraventricular conduction, and right ventricular 
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premature contractions. The girl showed no signs of improvement and died 
twelve hours after admission. No necropsy was allowed. 

Case 3 (Children’s Hospital No. 14294).—A girl, aged 4 years, was admitted 
to the hospital June 25, 1919, with a history of pharyngeal and laryngeal diph- 











Figure 2 








Figure 3 


theria setting in June 22. She was given 11,000 units of antitoxin on admission. 
Her general condition was fair. The heart was not enlarged, the apex impulse 
was strong; the rate was 128 and no murmurs were detected. Intubation was 
performed June 27 for cyanosis and dyspnea and resulted in considerable 
relief. At this time the heart was not dilated or clinically abnormal. 
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Electrocardiogram [{No. 2657] (Fig. 4).—This record was made June 28, 
and shows a block of the impulse in the right branch of the bundle of His. 
The Q R S time is 0.100 second, a slight delay; the complexes are not otherwise 
abnormal. The S T time is 0.280 second, not delayed. The T wave is inverted 
in Lead I and Lead II, but is upright in Lead III. The ventricular rate is 
126.3 per minute, the P R time 0.120 second. 

Interpretation: There is heart block in the right branch of the bundle 
of His. 

Electrotardiogram [No, 2659] (Fig. 5).—This was made June 29, and shows 
the Q R S time to be 0.100 second; the complex is abnormal in all three leads, 
suggesting a disturbance of the impulse conduction in the right branch of the 
bundle of His. The complex is quite different from that seen in Figure 4. 
The S T time is 0.320 second, the T wave is inverted in Lead I, but is 
upright in Leads II and II!l. The ventricular rate is 104.3 per minute; the 
P R time is 0.140 second. 





Figure 4 


Interpretation: There is a disturbance in conduction in the right branch of 
the bundle of His. This curve, as compared with Figure 4, shows some 
improvement in the cardiac condition. 

July 6, it was noted that the heart had dilated to 1 cm. outside the ‘nipple 
line. There was a paralysis of the soft palate, which condition grew rapidly 
worse. Signs indicating heart failure were present, manifested by dilatation, 
tachycardia and distress. The point of maximum impulse was weak and diffuse; 
there were no murmurs. The pulse was weak and at times irregular. The 
patient was slightly cyanotic. 

Electrocardiogram [No. 2663] (Fig. 6).—This tracing was made July 11, 
and shows an inverted P wave in Leads II and III. The Q R S time is 
0.060 second; the complexes are low in amplitude but otherwise the form is 
normal. There is evidence of disturbance in intraventricular conduction, a 
very marked change from Figures 4 and 5. The T wave is upright in Leads 
I and II but is inverted in Lead III. The ventricular rate is 1263 per minute; 
the P R time 0.160 second. 

Interpretation: Except for the inversion of the P waves in Leads II and 
III, the curves are normal. 
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The patient continued to fail, the heart becoming more and more irregular, 
the irregularity being caused by many ectopic contractions. The pulse was 
very weak. The patient died twelve hours after the last electrocardiogram 
was made. At necropsy the heart weighed 85 gms. The cut edge of the heart 





Figure 5 





Figure 6 


wall was yellowish in color. No defects were seen on the valves. The 
remainder of the gross examination was unimportant. 

Case 4 (Children’s Hospital No. 13567.—This patient, aged 5 years, was 
admitted Dec. 14, 1918, with the history of an onset of pharyngeal diphtheria, 
December 11. Antitoxin, 10,000 units, was administered on admission. The 
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heart was normal and not enlarged, with normal rhythm. There was an 
uneventful convalescence with no unfavorable signs until Jan. 3, 1919. At 
this time the patient was suddenly attacked by a pain in the abdomen, with 
distress and dyspnea of such a nature that the picture simulated an acute 
surgical condition of the abdomen rather than a cardiac failure. On examina- 
tion, twelve hours after the onset of the acute pain, the heart was beating 

. very forcibly and was¢ very rapid but regular; the rate was 220 per minute; 

there were no murmurs. The heart was greatly enlarged, especially to the 
left. The sounds were weak; the pulse was almost imperceptible and could 
not be counted. The liver was enormously enlarged. There were slight 
cyanosis and slight dyspnea. The face was pale and swollen. Vagus pressure 

produced no effect on the pulse rate. 

Electrocardiogram [No. 2136] (Fig. 7).—This record, made Jan. 4, 1919, 
indicates widespread disturbance of the cardiac mechanism, the conduction and 
impulse formation of both auricles and ventricles being affected, probably by 

There are abnormal ventricular complexes, not typical 





a myocardial lesion. 
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| Figure 7 

| 

| of bundle branch block, nor of predominance of one ventricular muscle mass 
over the other. There is an auricular arrhythmia caused apparently by the 
1 frequent occurrence of ectopic premature auricular beats, occurring singly 


H In some parts of the record, the point in the auricles which 
] is the site of the ectopic beat formation becomes the pacemaker, and the 
D | rate of the heart is changed. The rate, when the normal pacemaker is in 
2 control, is about 117 per minute, while it increases to about 153 when the 
ectopic center becomes the pacemaker. The P waves of the ectopic beats are 
poorly defined and the auriculoventricular interval following them cannot be 
measured definitely. There is a block of some of the auricular impulses, and 
this seems to occur only with the ectopic premature contractions. 

Conduction from auricles to ventricles is usually about 0.200 second, but 
it varies somewhat, even when the impulses seem to arise in the normal pace- 
q maker. The form of the ventricular complexes changes somewhat and an 
occasional ectopic ventricular contraction occurs. The intraventricular con- 
duction is disturbed as well, the Q R S time being about 0.180 second. 


or in groups. 
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The next day there was. a marked change in the findings, the heart being 
much reduced in size, 8 cm. to the left, almost to normal. The liver was much 
smaller. There was gallop rhythm but no murmurs. Reduplication of one sound 
was detected atthe apex but it was impossible to say which sound. The 
patient was much better. 





Figure 8 





Figure 9 


Electrocardiogram [No. 2139] (Fig. 8).—This record, made Jan. 5, 1919, 
10 a. m., shows a striking change in the form of the ventricular complexes. 
The complex now suggests increased preponderance of activity on the right 
side. It is possible that the form of the Q R S group, together with the 
alteration of the form of the T wave, may be due to disturbance in conduction. 
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The S T time is difficult to measure, but there does not seem to be a delay. 
However, the Q R §S time is 0.100-0.120 second, which is not much of a delay. 
The T wave is iso-electric in Lead I, but is inverted in Leads II and III. 
The ventricular rate is 110.0 per minute; the P R time is 0.160 second. 

Interpretation: There is right ventricular preponderance, and possibly some 
disturbance in intraventricular conduction on the left side. 

Jan. 10, 1919, the heart was normal in size; the rate was 80. The liver was 


normal size. The splenic enlargement and tenderness had disappegred, and 


the general appearance was normal. 

Electrocardiogram [No. 2149] (Fig. 9).—This tracing, made January 9, 
shows normal cardiac mechanism. The notching of the R wave, noted in 
Figure 8, has disappeared entirely. The Q R S complex time is 0,090 second 
and the complex is suggestive only of a slight right ventricular preponderance. 





Figure 10 


The S T time is 0.240 second. The T wave is inverted in all leads. The 
ventricular rate is 104.3 per minute; the P R time 0.160 second. 

Interpretation: There is possibly a slight right ventricular preponderance ; 
otherwise the curves are normal. 

January 13, the patient was discharged from the hospital on the wishes 
of the parents and against our advice. Three weeks later word was received 
that the patient had died suddenly, following only slight exertion. The nature 
of the death was not ascertained. No necropsy was allowed. 

Case 5. (Children’s Hospital No. 13762).—This girl, aged 8 years, was 
admitted Feb. 9, 1919, with a history of onset of pharyngeal diphtheria three 
days before. After admission she was given 12,000 units of antitoxin. The 
heart was normal, and without enlargement. The heart rate was slow, between 
80 and 90, but regular. 

Electrocardiogram [No. 2271] (Fig. 10).—This was made Feb. 14, 1919, 
and shows complete auriculoventricular heart block. The auricular rate is 
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40.0 per minute; the ventricular rate is 49.0. There is also marked disturbance 
of conduction of the impulse through the ventricles. The Q R S complex 
is abnormal in form in all leads, The S T time is 0.400 second, a moderate 
delay. The T wave is diphasic, the initial part of the phase being directed 
downward. 

Interpretation: There is complete auriculoventricular heart block with 
marked disturbance in intraventricular conduction. 

February 14, she was vomiting everything taken by mouth. The cardiac 
outline was not changed; the first sound was slightly impure at the apex. 
Slight cyanosis was observed. The liver was not palpable. 

Electrocardiogram [No. 2275] (Fig. 11).—This record was made February 
15, and shows complete auriculoventricular heart block. However, in the 
curves, the focus controlling the ventricular impulse and rate, instead of being 
located in the conducting tissue of the bundle below the block, as in Figure 10, 
is located at some point outside the bundle, either in the bundle branches or 
in the ventricles themselves. The complexes resemble right or left bundle 
branch block, or premature contractions arising at one time in the right ven- 
tricle, at another within the left ventricle. These foci of origin produce com- 
plexes that are decidedly abnormal as compared with the normal and with 
Figure 10. There are no normal ventricular complexes in this record, nor 
are there any periods when the complexes show well marked transition forms. 
The change in each instance from right to left ventricular control, or vice 
versa, is abrupt. At no time would it seem that two stimuli, arising simul- 
taneously in the two branches, have coincided to produce a normal complex 
or a complex resembling those in Figure 10. 

The child died twelve hours after this record was obtained. No necropsy 
was allowed. 

Case 6 (Children’s Hospital No. 12587).—A girl, aged 12 years,’ was 
admitted to the hospital March 25, 1918, with pharyngeal diphtheria, the onset 
of which occurred March 15. March 17 5,000 units of antitoxin were given, 
and three days after, that the child was apparently well. She was admitted 
to the hospital because she had become worse and complained of pain in her 
heart. Her heart was beating at a rate of only 40. The point of maximum 
impulse was 1 cm. outside the nipple line, but the sounds were clear. She 
was in a semiconscious condition. 

Electrocardiogram [No. 1547] (Fig. 12).—This record was made March 
25, 1918, and shows complete auriculoventricular heart bhock. The auricular 
rate is 78.8 per minute; the ventricular rate is 35.8. The Q R S time is very 
much delayed, amounting to 0.240 second; the complexes are very abnormal in 
form and suggest a marked disturbance in intraventricular conduction. The 
S T time is difficult to measure. 

Interpretation: There is complete auriculoventricular heart block and pos- 
sibly some disturbance in intraventricular conduction. 

March 27, it was noted that the heart apex could not be seen nor felt. 
There was dulness 9 cm. to the left of the median line. There were murmurs 
but the sounds were blurred; the rate was 34. No evidence of cardiac insuffi- 
ciency was present. 

Electrocardiogram [No. 1549] (Fig. 13).—In this record, made March 27, 
only the second lead is shown. This shows complete auriculoventricular heart 
block. The auricular rate is 83.3 per minute; the ventricular rate 36. The 
first three complexes in the record resemble those due to block in the right 
bundle branch, and the last two complexes are due to left bundle branch 
block. The fourth and fifth complexes are transition complexes. The area 
of disturbance in the bundle causing the: block has now extended down to a 


7. Robinson, G. C.: Washirigton Univ. Bull. Med. Scheol, Third Series, 
Sept. 1918. 
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point below the branching of the bundle, and the impulses controlling the 
ventricular rate are arising in the conducting tissue, first in the left branch, 
then in both branches simultaneously, and finally in the right branch. 

The child showed no signs of improvement and died March 28. No 
necropsy was allowed. 


Case 7 (Children’s Hospital No. 15043).—An infant, aged 12 months, was 
admitted Jan. 19, 1920, with the information that she had been sick for three 
or four days. There were short respirations, cough and vomiting. Pharyngeal 
diphtheria was diagnosed. The heart was not enlarged, and no murmurs were 
detected. On the following day she received 7,500 units of antitoxin. The 
fever declined to normal. The pulse rate was normal. 

Electrocardiogram [No. 3423].—This record, made Jan. 19, 1920, shows 
normal cardiac mechanism, with a slight physiological right ventricular pre- 
ponderance. The QR S time is 0.0€0 second and of normal form. The S T 
time is 0.200 second, and the T waves are upright. The ventricular rate was 165.7 
per minute; the P R time 0.120 second. 

Interpretation: Normal curves, 

January 22, the child began to have bleeding from the nose, most of the 
blood being swallowed. She would not take her food. 

January 23, she was still vomiting, chiefly it was thought, from an acidosis. 
She was cyanotic and her heart was regular. However, at 10 p. m., she showed 
signs of heart failure. The pulse was weak; the heart was enlarged 0.5 cm. 
beyond the left nipple line, but was not enlarged to the right. The heart 
sounds slow and irregular, were largely obscured by the breathing. 

Electrocardiogram [No. 3458] (Figs. 14, 15 and 16).—This record, made 
January 24, shows complete auriculoventricular heart block. The auricular 
rate is 60.0 per minute. The ventricular rate is 66.7. The Q R S complexes 
are all abnormal in form and indicate marked disturbance of conduction in the 
ventricles. During certain periods the complexes have the form of block in 
the right branch of the bundle of His. No normal complexes are to be seen. 

January 24, several hours after these curves were made, she died. 

At necropsy, the heart was found to weigh 50 gm.; the valves were normal. 
The myocardium, especially that of the right ventricle, was mottled by light 
yellowish areas giving a typical “thrush breast” appearance. 


Figs. 14, 15 and 16.—(Electrocardiogram [No. 3458].) In Figure 14 the 
first and second curves are a continuous record of Lead I. The lead was 
changed quickly and the third curve was made, being Lead II. Again the 
lead was changed quickly to Lead III and curves 1, 2, 3, 4, 5, 6 and 7 in 
Figures 15 and 16 were obtained. This is a continuous record, reading. from 
above downward and from left to right. This lead was observed for several 
minutes more to see if there was any return of the transition complexes. There 
being none, the lead was changed again to Lead II, the curve of which is shown 
in Figure 14, curve 4. The patient’s heart was under direct observation by 
watching the galvanometer at frequent intervals for the next two hours, but 
no further transition complexes were observed. 


DISCUSSION 


Cases 1 and 2 are representative of twelve cases in which the con- 
ducting tissue in the heart showed no evidence of injury, although 


there were disturbances and lesions in the heart muscle. In the cases 
of this group, the hearts were enlarged both to the right and to the 
left. There was a weak diffuse impulse over the precordium; the 
sounds were weak, blurred and at times there were transitory mur- 
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murs, systolic in time ; the heart rate was very rapid and gallop rhythm 
was frequently noticed. The electrocardiograms in these cases have 
shown no gross abnormality. ‘There is usually evidence of prepon- 
derance on the right or the left side of the heart. Most frequently 
this is on the left side, the result most probably, of failure of the right 
ventricle. The most frequent disturbance observed in the electro- 
cardiogram in this type of case is some disturbance in intraventricular 
conduction. The Q R S time is prolonged, the amplitude of the R 
wave is much diminished and the T wave becomes inverted, often in 
all three leads. These changes were observed in both of the cases 
reported. The delay in conduction in the ventricles may be due to 
disturbance in the conducting tissue, although I am of the opinion 
that it is more readily explained by the increase in size of the dilated 
and hypertrophied ventricle, necessitating a longer time for the impulse 
to reach the ventricle and cause it to respond. In our cases in which 
the diagnosis of myocarditis had been made, there has always been 
some change in the electrocardiogram, such as has been described. 
These changes are all transitory, and if the myocarditis is not fatal 
they tend to disappear during recovery. 

Signs of heart failure made their appearance in this group during 
convalescence, when, with more exertion or undue exercise, the cardiac 
reserve, sufficient for rest, was not able to met the demands for work 
put on it. In four of this group of twelve cases, the damage to the 
heart was so great that all cardiac reserve was used up, even with 
complete rest, and death resulted, yielding a mortality rate of 33 per 
cent. The other eight patients after a stormy period in which the 
cardiac failure was more or less severe, began to improve and grad- 
ually recovered sufficiently to allow their discharge from the hospital. 
Their convalescence extended over three weeks. On_ subsequent 
examinations, some as long as a year after the cardiac failure, these 
patients are doing well and show no evidence of any disturbance. 

In this study several cases occurred, two of which are described 
(Cases 3 and 4), in which there was extensive damage to the muscle 
with disturbance in the cardiac mechanism as well. Both patients 
showed evidence of acute myocarditis with cardiac failure during the 
course of diphtheria. In case 3, (No. 2657, Figure 4) there was 
cardiac failure with evidence in the electrocardiogram of delayed con- 
duction, probably a block in the branch of the bundle of His. This 
disturbance, as observed in subsequent records (No. 2659, Fig. 5, and 
No. 2663, Fig. 6), seemed to be improving, the last record being within 
the limits of normal. In Case 4, (No. 2136, Fig. 7) there were grave 
disturbances in the cardiac mechanism, both the heart muscle and the 
impulse conducting system being affected. Clinically, there was car- 
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diac failure and the record (Fig. 7) showed that stimuli were arising at 
points in the auricle other than in the sino-auricular node, and that 
these abnormal foci at times became pacemakers for the auricles. 
Further, the record showed disturbances in conduction, both delay and, 
at times, block of the impulses passing from auricles to ventricles. 
This case, too, showed signs of improvement both clinically and in the 
electrocardiogram. In Case 3, death resulted because there was 
increasing failure of the heart muscle until the reserve power was 
gone. The nature of death in Case 4 is doubtful, but it may be 
assumed that the cardiac reserve was used up following exertion. 
These cases represent mild or moderate effects on the cardiac mechan- 
ism that may or may not be fatal. The disturbance occurred in this 
type of case during the acute stage or early in the convalescence from 
the disease. 

Three cases (Cases 5, 6 and 7) serve as illustrations of profound 
effects on diphtheria on both the heart muscle and the cardiac mechan- 
ism, particularly the latter. These disturbances have occurred in our 
cases during the acute stage of the disease before convalescence was 
well established. They have invariably been fatal, the child living 
only a few days after the onset of the disturbance. In Case 6, the 
initial sign was a slow pulse of 40, appearing before it was recognized 
that a myocarditis existed. The disturbance in mechanism dominated 
the clinical picture in all three of these cases. There were widespread 
disturbances causing complete auriculoventricular dissociation with 
abnormal foci controlling the ventricular rate. 

In Case 5 (No. 2275, Fig. 11) and in Case 6 (No. 1549, Fig. 13), 
it is probable that all the conducting tissue in the bundle and down to 
a point below the branching of the bundle was affected. In such a 
case the pacemaker controlling the ventricles was located in the 
branches below the block. In long strips of the records it may be 
seen that this is located first on the left side, then on the right side, 
and varies in position, being first in one and then in the other. If 
the impulse arises in the left branch, it produces complexes similar to 
those seen in right bundle branch block ; if it arises in the right branch, 
it produces complexes similar to those seen in left bundle branch block. 
The impulse arising in one branch passes down to the ventricle on the 
same side and through the septal tissues to the conducting tissue in 
the ventricle on the opposite side. It is impossible to gain entrance 
to the opposite side without first going through the same side. This 
explanation of the location of impulse formation and path of conduc- 
tion of the impulses is supported by animal experiments done by 
Wilson and Hermann,’ working in this laboratory. 


8. Wilson and Herrmann: To be published in Arch. Int. Med. 
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Another possible explanation of the phenomena in these records 
is that with a complete destruction of all the conducting tissue, not 
only in the bundle but also in the branches, the stimulus is no longer 
able to arise in or to spread through the branch. The role of pace- 
maker under these circumstances is assumed by ectopic foci located 
in the ventricular muscle, first in the left and next in the right ven- 
tricle, and varying first in one position and then in-the other. The 
time in the cardiac cycle at which the various foci send out their 
impulses determines which stimulus shall produce the ventricular 
response in that cycle. The ventricle continues under the control of 
that focus for a time, when the control or rate is assumed by another 
focus. Stimuli arising simultaneously may produce a summation of 
their effects, with a resulting complex either normal or similar to those 
that existed before the disturbance occurred. However, ectopic foci 
outside the conducting tissue are apparently never able to control the 
ventricles at such a slow rate as shown in these curves. Ectopic foct 
in the ventricles produce either single premature contractions or ven- 
tricular tachycardia or fibrillation, both of which show rapid ven- 
tricular rate. Furthermore, if the stimuli arise in the ectopic foci in 
the ventricles, outside the conducting tissue, they will do so only if 
the conducting tissue is entirely destroyed. For ordinarily the func- 
tion of the conducting tissue is such that it assumes the role of pace- 
maker more readily than foci in the muscle. The form of the ven- 
tricular complexes resembles both ectopic ventricular contractions and 
complexes due to bundle branch block. 

Case 7 (No. 3458, Fig. 15) shows complete auriculoventricular 
dissociation with abnormal ventricular complexes indicating marked 
disturbance in intraventricular conduction. The impulse causing the 
ventricular contraction arises in the bundle of His below the area 
of disturbance that causes the auriculoventricular block. Furthermore, 
there are periods in which the complexes have the form of right bundle 
branch block. During these periods the impulse, originating in the 
bundle and encountering the disturbance in the right branch, passes 
down the left branch and to the right ventricle through the septal 
tissues. At no time is there any evidence of block in the left branch. 
In this record (Figs. 15 and 16), Lead III shows many complexes 


that represent transition forms, similar to those in Case 5 (No. 1549, 
Fig. 13), though in this record (Fig. 15) the transition is more grad- 
ual and does not show a transition to the left bundle branch block. 
In the beginning of this lead, there is a block in the right branch. 
This block is not permanent and is removed gradually so that irregu- 
larly at first, and then constantly, the impulses pass down that 
branch as well as the left. In Lead III the third, eleventh, thirteenth, 
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fifteenth, seventeenth, eighteenth and nineteenth cycles represent transi- 
tional ventricular complexes in which the impulse is beginning 
to have passage through the right branch. By the time the twentieth 
cycle is reached, the period of transition may be said to be completed. 

In the cases in this group, we have evidence that abnormal com- 
plexes may arise in the ventricles and that the form of the complex 
may vary in many ways in a short interval of time. These phenomena 
probably are due to functional rather than anatomic changes in the 
tissues.® 

Sudden death is not uncommon, and is due to the disturbances in 
the heart, most often in the conducting system, or to changes in the 
respiratory center, and not to associated degeneration in the vagus 
or sympathetic nerves. In the study of our cases, we have noted 
frequently signs of general vasomotor disturbances with failure, such 
as Gunson mentions,'® but these cases have shown as well profound 
disturbances in the heart, as revealed by the electrocardiogram. The 
changes in the heart and the paralysis seen from degeneration of the 
nerves, particularly the vagus, though dependent on the same cause, 
are actually independent of each other. Cardiac disturbances as a 
consequence of vagus lesions in diphtheria are uncommon. As a 
result of the local action of the toxin on the nerve, there may be 
vagus stimulation and slowing of the pulse rate. In cases that we have 
studied, there has been no evidence found to show that there was 
stimulation of destruction of the vagus fibers to the heart. It could 
be shown that pressure and stimulation of the vagus were effectual in 
slowing the heart. Release the heart from vagus control by the use 
of atropin showed a further increase in rate. 

In the observation of these cases, it has not been possible to say 
with certainty what factor has been responsible for the occurrence of 
the heart failure. The failure is more prone to occur in cases that 
for one reason or another have received antitoxin late in the course 
of the disease, allowing a greater interval of time for the toxin to act 
on the tissues before they are neutralized by the antibodies furnished 
actively by the patient’s own response to the infection, or passively by 
the therapeutic administration of antitoxin. In some cases, the anti- 
toxin has been given, but in insufficient quantity, or it was injected sub- 
cutaneously rather than intramuscularly or intravenously. In some 
cases the symptoms occur in spite of the early recognition and specific 
treatment. There is no relation between the heart symptoms and 
the location of the local inflammation or the extent of the membrane in 


9. Robinson, G. C.: Arch. Int. Med. 18:830, 1916; ibid. 24:422, 1919. 
10. Gunson: Lancet 2:670, 1917. 
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that location. Cases that impress one as being more toxic are prone 
to show these signs, and yet these may occur when the attack has 
seemed to be mild. 

We have come to know that scarlet fever, tonsillitis and other 
infections play an important part in the production of infectious lesions 
in the heart, resulting in pericarditis, myocardtis and endocarditis. 
Diphtheria occupies an analogous position in the production of myo- 
cardial lesions. The initial lesion is an acute myocarditis resulting 
from the action of the diphtheria toxin. The attempts at repair pro- 
duce a chronic fibrous myocarditis, which ultimately comes to show 
the same signs as chronic myocarditis resulting from other causes. 

The cases described represent well marked examples of effects of 
diphtheria on the heart and the structures controlling its mechanism, 
rate and efficiency as an organ of work. There were sixty-one cases, 
85 per cent. of the whole group, in which it was not possible to 
recognize such lesions. 

However, many of these so-called latent myocardial lesions may 
become apparent at some future date. This may not be until puberty 
or even until later when the individual undertakes severe exercise and 
manual labor or in the mental stress of adult life. The failure may 
be postponed until the period is reached when there is deterioration 
of the whole organism. And in such cases, diphtheria as an etiologic 
factor in the production of the heart failure is often lost sight of. 


CONCLUSIONS 


1. Nineteen cases of diphtheria from a group of eighty showed 
evidence of cardiac disturbance. 

2. In those cases in which the effect on the heart is so profound 
as to interfere with the cardiac mechanism, the outcome is usually 
fatal. In this study the mortality rate was 100 per cent. 

Patients whose heart muscle alone is involved depend for their 
recovery largely on the ability to preserve a cardiac reserve sufficient 
for their needs. The moment this reserve is used up, cardiac failure 
results. 

3. In these cases we find further evidence that severe functional 
ckanges occur, causing disturbances in the cardiac mechanism. 

4. The occurrence of myocarditis following diphtheria is largely 
beyond our control; although the outcome is determined at least in 
some cases, by the protection the heart receives during the course of 
the disease and during convalescence. 

5. Myocarditis due to diphtheria has a definite position among 
those factors that lead to chronic heart disease later in life. 
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DISCUSSION 

Dr. RicHarp S. Eustis, Boston: Dr. McCulloch is to be congratulated on 
showing so well the effects of diphtheria toxin on the heart muscle. He has 
emphasized the important point, which is the effect on the heart muscle rather 
than on the heart valves. He has brought out precisely what happens, and has 
shown that it is the diminution of the cardiac reserve which cause the fatal 
ending in so many of these cases. I feel that the application of the electro- 
cardiograph will show a great deal more in the future in connection with heart 
disease, due to other causes. We already find partial heart block, or delay in 
the conduction time, in some of the earlier rheumatic cases, and probably 
further observation will enable us to state whether or not the cardiac reserve 
is being encroached on seriously 

Dr. Fritz Taxsot, Boston Like all new work, Dr. McCulloch’s work is 
very important. When any new method comes into use, it takes many of us 
some time before we can understand the technicalities which must necessarily 
be mastered before we can make use of it. There is no doubt, however, that by 


the use of the electrocardiogram we are receiving much new knowledge, which 
is of the greatest value in the treatment and recognition of the condition with 
which we are dealing. 




















A NEW METHOD OF DIAGNOSIS OF PERITONITIS IN 
INFANCY AND CHILDHOOD 


PRELIMINARY REPORT * 


BERNARD DENZER, M.D. 
NEW YORK 


It is generally recognized that the diagnosis of peritonitis in child- 
hood and particularly in infancy presents a difficult problem. Peri- 
tonitis is frequently found at necropsy, when it had not been suspected 
during life, and, on the other hand, it is often impossible to exclude 
peritonitis as the cause of obscure febrile conditions in infancy. 

Our purpose was to obtain a specimen of peritoneal fluid in order 
to determine the initial reaction to the inflammatory process. Aspira- 
tion has several disadvantages. First, a comparatively large amount of 
fluid must be drawn through the metal needle and into the barrel of 
the syringe before one can observe whether fluid has been obtained. 
Second, aspiration is apt to suck omentum or intestine to the needle 
point, damage the intestine, or, at least, block the needle and thus pre- 
vent the aspiration of fluid even though it may be present. Further- 
more, we believe that aspiration has been attempted, and that it has 
been discarded or at least has not proved of sufficient value to warrant 
further trial. 

The classical Pfeiffer experiment, in which a capillary tube is 
inserted into the peritoneal cavity of a guinea-pig and fluid obtained by 
capillary attraction, suggested the procedure we finally adopted. Glass 
needles have been used. They were prepared from glass tubing %%6 
inch thick with a bore of about %» inch, and were drawn to a point 
and beveled. In order to add siphonage to the force of capillary attrac- 
tion and obtain a larger amount of fluid, a bulb was blown and the 
tubmg bent. 

METHOD OF PROCEDURE 


The procedure is as follows: the skin of the abdomen is swabbed 
with iodin and the usual precautions are taken to determine bladder 
distention. A steel needle, about number 17 gage, is used to punc- 
ture the skin in the midline about one-half inch below the umbilicus. 
The glass needle is inserted through this opening and then, held almost 
perpendicular to the surface of the skin, it is firmly pushed inward 
until the sudden release of pressure indicates that the needle has 


*From The New York Nursery and Child’s Hospital and The Pediatric 
Yepartment, Cornell University Medical College. 
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entered the peritoneal cavity. By making the pressure parallel to the 
long axis of the needle the likelihood of breaking the needle is 
decreased. 

In a small series of normal children, or, rather, children not 
suffering from peritoneal exudation, fluid was obtained in only 
one case. The amount was sufficient only for a few smear prepara- 
tions. In two cases of ascites, before a clinical diagnosis of excessive 
fluid could be established, puncture demonstrated the presence of fluid. 
In one case 0.5 c.c. was obtained. In the only case of peritonitis in 
which we have had the opportunity of trying this procedure, purulent 
fluid was obtained. The amount was ample for culture ; smears showed 
great. numbers of gram-positive cocci in chains. This experience, 





The upper figure shows the straight capillary needle. The lower figure is 
that of the needle used when siphonage is desired. 


brief as it is, establishes abdominal puncture with a capillary tube as a 
possible method for the diagnosis of intra-abdominal exudates. 

Glass needles have distinct advantages. The capillary attraction of 
glass is far greater than that of metals, and the smallest amount of 
fluid rising in the tube can readily be seen. The one disadvantage is 
fragility. We are at present experimenting with needles and trocars 
of metal and glass in the hope of combining the advantages of both 
materials. These and further studies on peritoneal fluid will be the 
subject of a later communication. 














A TWENTY-FOUR HOUR SCHEDULE FOR 
SCHOOL BOYS * 


RICHARD M. SMITH, M.D. 
BOSTON 


In a previous communication’ I drew attention to certain funda- 
mental principles with reference to the care of the health of school 
children, and pointed out lines for further extension of health super- 
vision. It was stated that “there must be a general recognition of the 
importance of health and a realization among the school authorities 
that the health of children is as important as scholarship,” and that 
there was “special need in securing the cooperation of parents in pro- 
tecting the health of their children.” I also presented a table of the 
distribution of the boy’s time during school hours between study, 
activity and inactivity. I am convinced by a further use of the table 
that it gives a correct distribution of the boy’s school time. It became 
obvious, however, in the application of this table to the individual 
child, that no satisfactory plan for the boy could be made without a 
coordination of the school schedule with the time that the boy spent 
away from school. 

The child may be considered as the center of a triangle, the base 
of which is represented by the home and the two sides by health and 
education. The parent, the physician and the teacher are together 
responsible for the child’s life, and no part of that life can be arranged 
intelligently without the cooperation of all three individuals. For 
instance, the child’s physical environment, such as buildings and fresh 
air, is dependent not alone on the proper sanitation of the school build- 
ing, but on the room in which he sleeps at home. His nutrition is 
maintained not only by the school lunch and the dinner received at 
school, but also by the breakfast and the supper given at home. His 
educational work in school must be arranged, bearing in mind not only 
the studies necessary for the school curriculum, but also whether or 
not he is doing work at home, such as studying music and languages. 
His exercise is made up of what he does at home in the afternoon 
quite as much as of the carefully arranged athletics at school. His 
periods of relaxation at school and at home together make up the 
relatively inactive portion of his day. 

During the last year, at Mr. Rivers’ Open-Air School for Boys, 
we made a study of the weekly twenty-four hour distribution of the 


* Read at the Annual Meeting of the American Pediatric Society, held at 
Highland Park, Ill., May 31 to June 2, 1920. 
1. A Health Study of a Boys’ School, Am. J. Dis. Child. 18:246 (Oct.) 1919. 
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time of the boys. This study was made possible only because of the 
active interest in the boys’ health taken by the principal of the school 
and the hearty cooperation of the parents. The matter of time dis- 
tribution and the question of nutrition are the two most important 
factors in the health of school children. 

There are many guides to the study of nutrition and there are 
tables of standards of normal development. There is no means at 
present of determining whether a given child is distributing his time 
in conformity with a healthful arrangement. It seemed to us that it 
was worth while to attempt to prepare a table of what appeared to be 
a reasonable and healthful division of the hours of the week. It was 
thought that such a table might serve in much the same way as the 
tables of normal weight and height are used to measure nutrition. The 
weight and height tables do not furnish the sole method of estimating 
a child’s nutrition, but they do give an average standard with which 
the individual child may be compared. 

Tables 1, 2, 3 and 4 were prepared after a study and comparison 
of the time distribution of the children of various school ages. The 
data for the tables was secured from the actual school schedules and 
the statements of the parents concerning the time spent at home. After 
the tables had been made, as many of the boys as possible were 
checked against them as a control. We believe that they represent 
very nearly the proper distribution of time for boys of the ages indi- 
cated. The figures may need to be modified later, but those entered 
here represent the facts as nearly as could be determined with the 
present information. They are submitted in the hope that they will 
be of use in planning the daily program of school boys. If they are 
tried out by many different people their value and accuracy can be 
determined. 

In attempting to make a weekly plan for school boys, the first 
division of time comes between that spent at school and that spent at 
home. The home time is partly on school days and partly at week 
ends. Five days out of the seven the boys are in school, and during 
these days the parent and the teacher share in planning his routine. 
For two days at the week-end they are at home all the time and the 
parent alone is responsible. The particular school in which these 
studies were made is a country day school, so that the hours at school 
are long. None of the boys under 14 years of age are given home 
work. If a boy goes to a one session school, the figures for school 
days will need some adjustment to meet that situation, but the adjust- 
ment should be made taking into account all the factors and remem- 
bering also that there are seven days in the week. 

The boy’s time may be considered from another point of view as 
divided between activity and relative inactivity. His activity takes the 

















































































































| 
SMITH—SCHEDULE FOR SCHOOL BOYS 117 
TABLE 1.—WEEKLY SCHEDULE IN Hours For SCHOOLBOys, AGED 6 YEARS 
School Days j 
——————— ——— Week Ends Weekly Total 
School Home 
| Study 14 0 0 14 
Activity | —— ——__— — |——_—_—— ——— ———— 404% 
Exercise 7 7% 12 26% 
Relaxation 10% 21 12 4314 
Inactivity |———— casera aarsindithisipstentrssinsth iebeeaseantanasinan mien 127% i 
; Sleep 0 60 24 84 i 
eee 31% S8lo 48 168 168 H 
t 
TABLE 2.—WEEKLy SCHEDULE IN Hours For SCHOOLBOYs, AGED 8 YEARS i 
> ——= ——$—_-—- — ee ——— ——_——- -- ——— Ts — na a ta a —— i 
School Days ' 
———_——_————————| Week Ends Weekly Total 
School Home 
| Study 17 0 0 17 
Aatittg © | 1 — a eo a ae 48% 
| Exercise Slo g 14 31% i 
Relaxation Ie 18% FI 39 
Inactivity |———————_- —- — —-—-—  — -—— —___— 119% fe 
Sleep 0 57% 23 801% ¢ 
Riek Wide vi ech aks 35 85 48 168 168 ( 
, f 
‘ 
TABLE 3.—-WEEKLY SCHEDULE IN Hours For ScHooLBoys, Acep 10 Years , 
—_ —_——— — —_ EE — ‘4 
; 
School Days 
———— Week Ends Weekly Total i 
School Home 4 
Study 21 0 0 21 ; 
Activity ee — = + —--—- ————— —- —__ —— 55 
Exercise 10 Y 15 34 
Relaxation 9 16 11 36 
Inactivity |———_<_—_)- ___$_$_$___________ en 113 
Sleep 0 55 22 77 
i. Naka iapisde 40 80 48 168 168 . ‘ 
ie 
" i : 
TABLE 4.—WEeEEKLyY SCHEDULE IN Hours For ScHooLBoys, AGep 12 YEARS ; 
——E ——————————ee — = — = ' 
——————— — : 
School Days | 
————$—_—__—_—_—_——_ ——<— Week Ends | Weekly Total 
School Home | 
‘Study ey 2214 0 0 2716 
Activity §_——A | ——— cm |ccr 62% 
Exercise | 12 12 16 | 40 3 
Relaxation | de 15% 11 32 = 
j Inactivity ne oaamero—me 105% % 
; Sleep 0 52% 21 73% 
a ee 40 80 48 | 168 148 
f i 
u 
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form of study and exercise. His inactivity consists of sleep and 
relaxation. Relaxation is not a very satisfactory term, but we have 
been unable to find a better one to describe the time that is spent in 
dressing, in eating, in reading, etc. These periods require compara- 
tively little expenditure of energy. 

In the distribution of the boy’s active time there is room for con- 
siderable variation, but the school curriculum makes it necessary for 
him to cover a certain amount of work, therefore, there is an irre- 
ducible minimum in the hours of study. Since he must have some 
exercise every day, there is an irreducible minimum in this factor 
also. How wide the variations in these two particulars may be is a 
matter not definitely determined. The figures which we have put 
down represent what the average healthy boy of a given age ‘can do 
who is taking enough school work to advance in his grade and who is 
having sufficient exercise to keep in good condition. 

In his inactive period the factor of sleep should not be below what 
is entered on the table. Sleep is the time during which there is a 
restoration of energy in the body. It acts much like the charging of 
the batteries which keep the electric mechanism of the automobile 
working satisfactorily. We cannot afford to draw too heavily on the 
reserves of the body. If we do, continuing the simile, our batteries 
will become discharged and the engine will not run. 

The inactive periods should represent a balance against the periods 
of activity. The distribution of time between the two groups, activity 
and inactivity, should bear a fairly constant relation. A boy who is 
having a disproportionate amount of activity as compared with inac- 
tivity may be able, because of his unusual endurance, to carry through 
the schedule. He may be maintaining his undue activity, however, at 
the expense of his reserve, and eventually his health will suffer as a 
consequence. He may have a proportionately large amount of activity 
during the five school days, and yet because of an inactive week-end 
establish a normal weekly balance. Individual variations from the 
standard will undoubtedly occur, but when such variations are present, 
there should be some compensating consideration which would make 
the divergence from the average reasonable. It is possible for a child 
to have a weekly schedule different in every respect from the average 
and yet be in normal health and progress satisfactorily in school. 
Such a child is obviously unusual and certainly could not be taken as 
a model for others to follow. 

We believe that the principles involved in these tables are correct. 
We hope that they will be used sufficiently so that correct figures may 
be inserted, if those given here prove to need modification. The study 
represents a cooperative effect on the part of teacher, parent and 
physician to plan the entire program of the child as a unit giving equal 
consideration to education and to health. 




















A STUDY OF PNEUMONIA IN INFANCY AND CHILD- 
HOOD DURING RECENT EPIDEMICS * 


HENRY HEIMAN, M.D. 


NEW YORK 


INTRODUCTION 


During the past two years medical men have been confronted with 
the appalling spectacle of a most virulent epidemic that spread with 
terrifying rapidity over two hemispheres. The causative organism 
responsible for the influenza outbreak has not yet been definitely deter- 
mined ; but the high mortality was unquestionably due to the develop- 
ment of acute toxic pneumonias in a large proportion of the cases. 

To the pediatrician, it seemed quite evident, early in the epidemic, 
that although infants and children were readily susceptible to the 
infection, the number that succumbed was comparatively small. 
Wollstein and Goldbloom,* however, in reporting a series of pneu- 
monia cases in infants at the Babies’ Hospital in New York City 
during a period of six weeks in the Fall of 1918, found a mortality of 
57.7 per cent. (thirty out of fifty-two cases). 


SCOPE OF PAPER 


The following is an analysis of 336 cases of pneumonia admitted to 
the pediatric service at Mount Sinai Hospital during a period including 
the pandemic of 1918 and the recurrent wave of 1919. Not all of the 
cases were definitely influenzal in type. Most of them entered the hos- 
pital with a pneumonic process already developed, so that it was some- 
times difficult to trace their origin. But the great proportion of the 
cases occurring during the epidemics were undoubtedly of this variety. 


CLASSIFICATION OF CASES 


Of 336 cases, 288 were bronchopneumonias, 48 lobar pneumonias ; 
56, or 16.6 per cent., succumbed. The cases of bronchopneumonia 
showed a mortality of 17.7 per cent. (51 our of 288 cases), and the 
age distribution was as follows: 


*From the Pediatric Service of the Mount Sinai Hospital. 

*Read at the Thirty-Second Annual Meeting of the American Pediatric 
Society, held at Highland Park, IIIl., May 31, June 1 and 2, 1920. 

1. Wollstein and Goldbloom, Am. J. Dis. Child. 17:165 (March) 1919. 
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TABLE 1.—Mortatity 1n BRONCHOPNEUMONIA CASES 


s — 


Number Number Percentage 

Age of Patient of Cases of Deaths of Mortality 
0 to 6 months...... ; ae 19 25.6 
6 months to 1 year. Je:¥es5 - 14 20. 
1 ge ok ae eee 59 7 11.8 
ek i, i 7 15.9 
ee a ae 4 9.7 


With the exception of the 2 to 5 year period, the mortality figures 
varied inversely with the age. 
Of the forty-eight cases of lobar pneumonia 5, or 10.4 per cent., 


ended in death. 


TABLE 2.—MortTA.ity 1N LoBAR PNEUMONIA CASES 


Number Number Percentage 
Age of Patient of Cases of Deaths of Mortality 
0 to 6 months.... ane 0 0 0 
6 months to 1 year hoe 6 2 Ki I 
L 06 2 YORE. ..... ioe 1 16.6 
2 to 5 years... a3 . 14 0 0 
5 years .. 22 rs 9 


These figures compare very favorably with the statistics of pneu- 
monia in infancy and childhood during previous years. 

Pisek and Pease,? reporting 1,000 cases over a period of several 
years, found a mortality of 34.3 per cent.; Koplik* reviewed 1,351 
cases admitted to the pediatric service of Mount Sinai Hospital between 
1906-1914 and found a mortality of 18.3 per cent. In a report of the 
3abies Hospital,* September, 1914, of 51 patients with lobar pneu- 
monia 5, or 10 per cent. died; of 116 cases of bronchopneumonia 62, or 
33.1 per cent., ended in death. 

PATHOLOGY AND BACTERIOLOGY 


The left lower lobe was the most frequently involved in both lobar 
and bronchopneumonic cases. Holt,® in a report of 261 cases of 
bronchopneumonia, found the left lower lobe more extensively dis- 
eased than the right in more than two thirds of the cases. In our cases 
that came to necropsy, there were typical areas of consolidation in 
all stages, and hemorrhagic foci were a common finding. 

Wollstein and Goldbloom,’ from a study of the necropsy findings 
in eighteen cases in infants, report that the “characteristic features 


2. Pisek and Pease: Am. J. M. Sc. 151:14 (Jan.) 1916. 

3. Koplik, H.: J. A. M. A. 69:1661 (Nov. 17) 1917. 

4. Babies Hospital Twenty-Sixth Annual Report, Sept. 30, 1914. 
5. Holt: Diseases of Infancy and Childhood, 1918. 
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were purulent infiltrations of the alveolar walls and septa, hemorrhages 
and suppurative bronchiolitis.” 

A variety of organisms were found in the sputum in our cases, 
where obtainable. These included the influenza bacillus, pneumococcus, 
streptococcus and staphylococcus, but none in sufficient preponderance 
to justify any definite conclusions. In ten cases the sputum was 
<xamined for type pneumococcus and revealed: Type I, two cases; 
Type II, one case; Type III, none; Type IV, seven cases. 

In twenty-four cases, specimens of blood were examined for type 
pneumococcus according to the method of Loewe, Hirschfeld and 
Wallach,® and showed: Type I, four cases; Type II, six cases; Type 
III, none; Type IV, fourteen cases. 

The precipitin test in specimens of urine showed also Type IV 
most frequently present. Wollstein and Benson‘ found Type IV 
present in 60 per cent. of the cases reported in 1916. 

One of our patients, showing Type I, received specific serum intra- 
venously but succumbed from a severe toxemia. 


ROENTGEN-RAY FINDINGS 

Of twenty-eight roentgenograms of the chest taken in cases of 
lobar pneumonia, twenty-five showed definite shadows. Of seventy- 
three cases of bronchopneumonia, sixty showed more or less distinct 
shadows, which were interpreted as infiltrations. In eight cases in 
which no physical signs were elicited, but presented the clinical picture 
of pneumonia, the roentgen ray revealed the presence of lesions in 
the lung. We have found the roentgen ray of invaluable assistance 
in the diagnosis of both types of pneumonia. 


BLOOD EXAMINATIONS 


Of 200 blood counts recorded among our cases, the lowest leukocyte 
count was 4,000, with 40 per cent. polymorphonu:lears. Another 
showed a count of 4,100 with 44 per cent. polymorphonuclears. Both 
patients died. We have found that a count below 10,000 and a poly- 
morphonuclear count below 50 per cent. is significant of very poor 
resistance. The highest count was 86,000 with a polymorphonuclear 
count of 95 per cent. in a case with rapid recovery. The average blood 
picture was 25,000 leukocytes with 80 per cent. polymorphonuclears. 
Ten blood cultures taken in severe uncomplicated cases proved sterile. 


COMPLICATIONS 
e 


The most frequent complication encountered was acute otitis media, 
which occurred in seventy-five of our 336 cases. Both ears were 


6. Loewe, Hirschfeld and Wallach: J. A. M. A. 73:170 (July 19) 1919. 
7. Wollstein and Benson: Am, J. Dis. Child. 12:254 (Sept.) 1916. 
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involved in forty cases. In general, our policy in treatment is a con- 
servative one. Unless there is distinct bulging, we do not incise. 
In private practice, we find too many membranes opened without 
sufficient indications. 

Empyema developed in seventeen cases. We advise strongly against 
early operation before the acute stage of the pneumonic process has 
subsided. The results obtained by watchful waiting in these cases are 
immeasurably better than immediate operative interference on the 
aspiration of pus from the pleural cavity. If dyspnea becomes marked 
due to the rapid accumulation of purulent fluid, potain aspiration is 
indicated. 

In eight cases meningism, characterized by rigidity of the neck, 
convulsions, or spasms, delirium at times and a positive Kernig 
developed during the course of the pneumonia. In the severe cases 
lumbar punctures were done to relieve the increased cerebrospinal 
pressure. 

In three cases lethargic encephalitis complicated the picture. 
Recent studies by Loewe and Strauss,* from the pathologic laboratory 
of Mount Sinai Hospital, throw new light on this condition. They 
believe it is a distinct disease produced by a specific organism which 
they have isolated in a large proportion of the cases. 

In one case a hemiplegia and an embolus of the right external iliac 
artery developed necessitating amputation of the left lower extremity. 

Two cases of severe acidosis with markedly decreased carbon 
dioxid tension proved fatal. There were two cases of spontaneous 
pneumothorax and one of diffuse subcutaneous emphysema. 

One case was complicated by an acute suppurative pneumococcus 
meningitis. Blood culture as well as cerebrospinal fluid showed the 
presence of Type I pneumococcus. Specific monovalent serum was 
injected intravenously and into the spinal canal, but without improve- 
ment. The patient succumbed about the tenth day. 

One case was complicated by an acute purulent pericarditis. Blood 
culture was positive for Type I pneumococcus. Operation was per- 
formed, but the patient subsequently died of a continued general 
infection. 

The rest of the complications included two cases of suppurative 
cervical adenitis, one of suppurative arthritis of the left shoulder, one 
of pyelitis in which bacillus coli was the invading organism, one gan- 
grenous stomatitis, and one case of retropharyngeal abscess. 


TREATMENT 


Of prime importance in the treatment of pneumonia is the hygienic 
care and efficient nursing. Though much has been written about this 


8. Loewe and Strauss: J. A. M. A. 78:1056 (Oct. 4) 1919. 
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aspect, it is still too often overlooked. A bright sunny room, with an 
abundance of fresh air, quiet surroundings and well trained nurses 
under close supervision are important essentials. A fretful, nervous 
mother should be excluded from the sick room. A modern hospital 
ward furnishes an ideal environment; but here, too, the greatest vigil- 
ance on the part of the physician must be exerted to guard against 
infections of the skin, eyes and mouth. A cleansing bath each morn- 
ing should be a routine measure. 

We do not favor the cold air treatment heralded several years ago 
with marked enthusiasm for any type of case. The gastro-intestinal 
tract should receive the closest attention. Milk diluted, gruels, fruit 
juices and an abundance of water form the chief elements of food. 

Milk of magnesia in the morning and an enema each night are 
routine measures to insure proper elimination. 

In the mild cases we have found the aromatic spirits of ammonia 
and liquor ammoniae anisatus useful for their mildly stimulating effect. 
They rarely produce any gastric disturbance. Whiskey in doses of 
from 10 to 20 drops, repeated every four hours, is of distinct advan- 
tage in producing temporary stimulation without the subsequent depres- 
sion, which we have often seen following the administration of larger 
doses. Its caloric value too must be recognized. 

For the moderately severe cases with high temperatures hydro- 
therapy, chiefly in the form of warm packs between 80 and 95 F., are 
employed with good results. In addition, hypodermic injections of 
camphor and oil, and in some cases, where irritability is not marked, 
caffein and sodium benzoate are indicated. 

For the very toxic cases these measures are used much more inten- 
sively, more frequent hypodermic stimulation and the warm packs 
applied at shorter intervals. Atropin and epinephrin are used in 
addition, with a view to prevent edema of the lungs. 

We condemn the promiscuous use of dry cupping. We regard it 
merely as a demonstration of spectacular therapeutics and of no real 
value. The excitement and exertion for the patient attendant on its 
use certainly decreases his resistance. 

We do not recommend the general use of digitalis. We have 
employed it in a considerable number of patients with no appreciable 
beneficial results. The pulse rate is not lowered, nor is the blood 
pressure raised. As auricular fibrillation is a very rare complication 
in the pneumonias of children, its use to prevent this condition is but 
an ephemeral theory. 

In adults, encouraging results have been reported from the use of 
specific antipneumococcus sera. May we not look forward to further 
differentiation of types of organisms in the pneumonias of infants and 
children with the hope of securing specific therapy ? 
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CASE OF PURPURA WITH SYMMETRICAL GANGRENE 
OF THE FINGERS 


MAY MICHAEL, M.D. 


CHICAGO 


Baby Max, 2% years old, entered Mary Thompson Hospital, June 17, 1918. 

History of Illness —Jan. 22, 1918, the child was taken ill with fever, restless- 
ness and swelling of the glands of the neck. There was a slight sore throat 
and cough. During the first week of the attack large purpuric patches appeared 
over both upper and lower extremities. The temperature ranged between 103 
and 104 F. This condition lasted about four weeks, when the purpura began 
to fade and the fever to subside. After an intermission of two weeks, during 
which the child seemed fairly well, the temperature rose again and new pur- 
puric patches appeared, this time covering the trunk and the extremities. The 
second attack lasted about six weeks, the temperature ranging between 101 and 
103 F. Then after a second remission for two weeks the first phalanges of 
all the fingers of the right hand and of the thumb, index, middle and little 
fingers of the left hand began to look dry and gradually turned black. This 
was accompanied by another rise in temperature and a breaking down of the 
purpuric patches, which still remained. 

Physical Examination—The child was brought to the hospital five months 
after the onset of the disease. Examination showed a fairly well nourished 
child with marked pallor. Scattered over both extremities were very pale 
fading purpuric lesions, varying in size from a quarter to a silver dollar; on 
the outer side of the left thigh was an irregular, moist gangrenous area and 
a corresponding area on the right buttock. The soft tissues of the first 
phalanx of the thumb, index, middle and little finger of the left hand were 
dry, atrophic, and black; the nails were intact, a similar process involved the 
first phalanx of the little finger of the right hand and the first and second 
phalanges of all the other fingers (Fig. 1). Otherwise examination revealed little 
of importance. The tonsils were enlarged but not acutely inflamed. There were 
a few enlarged cervical glands. The heart and lungs were negative, the liver 
and spleen were not palpable. The child seemed hypersensitive to touch and 
complained of pain in the joints, when these were manipulated. 

Laboratory Examination—The blood count showed 3,850,000 red blood cells ; 
60 per cent. hemoglobin; 20,200 white blood cells, with a differential count of 
85 per cent. polymorphonuclears, 12 per cent. small lymphocytes, and 3 per 
cent. large lymphocytes. The Wassermann test was negative and blood cultures 
on several occasions failed to disclose any organism. The coagulation time of 
the blood was normal. The urine and stools were negative. Tuberculin tests 
were negative. 

Course of Disease—The child remained in the hospital from June 17 to 
July 6. During the first two weeks the temperature ranged between 99 and 
102 F., then it gradually fell to normal. At times there was considerable pain 
in the joints. The patient was given salicylates, strychnin, glucose solution per 
rectum, and hot boric acid baths. 

On dismissal the child’s general condition had greatly improved. He was 
for the most part bright and happy and had no pain. The purpura had prac- 
tically disappeared ; the gangrenous areas on the thighs had healed. The fingers 
were practically unchanged. 
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Since his return home his mother has informed me by letter as to his 
condition. Improvement continued, though at times fever and a few purpuric 
patches reappeared, but it was not until February, 1919, that he regained strength 
enough to walk. The first and second phalanx of the first finger of the right 
hand and the first phalanges of all the other fingers, except the left thumb 
and left fourth finger, dropped off, but healed smoothly, without much scar 
tissue (Fig. 2). Today the child seems quite strong and except for the defor- 
mity of the fingers, shows no evidence of his illness. 


COMMENT 


When in the hospital, the child was seen by a number of physicians 
and there was considerable difference of opinion as to the etiology 





Figure 2 


of the gangrene. The general opinion was that the case was one of 
Raynaud’s disease. The absence, however, of local pallor, followed 
by cyanosis preceding the gangrene, the absence of intense pain in 
the fingers, and the association with an infectious, rather than with a 
trophic process, seems to eliminate Raynaud’s disease. 

Ecthyma gangrenosa was considered; but in this disease the gan- 
grene supervenes on a pustular, not a purpuric eruption and involves 
multiple areas of the skin and scalp. 
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Gangrene, associated with infectious processes, scarlet fever, 
measles, diphtheria, erysipelas and purpura, has long been recognized 
(disseminated infectious gangrene), and case reports are found 
scattered through the literature." These reports include gangrene of 
the skin and extremities.2, Munk ®* describes a case of spontaneous 
gangrene, resulting in the loss of several digits of the right hand, in 
a child of three years who had had a severe attack of measles, com- 
plicated with bronchopneumonia. He also reports a case in a 4 year 
old child following influenza, in which the right foot was affected. 
In these instances the gangrene seems to be due to an infectious 
arteritis. 

In regard to purpura, careful search of the literature has failed to 
reveal a report of symmetrical gangrene of the extremities, associated 
with this disease, although gangrene of the purpura patches is a fairly 
frequent occurrence. Nevertheless, it seems probable that an infec- 
tious obliterating arteritis—the infection being the same as that which 
caused the purpura—is responsible for the gangrene of the fingers 
in the case here reported. 


1. Hulot, J.: Traite des Maladies de l’Enfance (Grancher-Comby), Ed. 2 
4:852. 

2. Lipes, H.: Albany M. Ann. 21:1, 1900. 

3. Munk, J.: Arch. méd. des enf. 1:434, 1898. 























ELEPHANTIASIS CONGENITA ANGIOMATOSA (UNNA) 
ASSOCIATED WITH CHANGES IN THE CAPILLARIES * 


MILO K. MILLER, M.D., ann KARL M. NELSON, M.D. 
CHICAGO 


REPORT OF CASE 


History.— R. T. B., a boy, 6 years of age, was admitted to the hospital, 
October, 1918, with a very marked dilatation of the veins on the right thigh 
leg, scrotum and penis. He is the third of five children, all the others being 
normal. Nothing particular is to be noted in the family history. The personal 
history does not contain any other feature of interest, with the exception of 
some deficiency in talking. 

The mother noticed the swelling of the veins on the leg when the patient 
was 2 weeks old. When 1 year old, rubber bandages were applied, affording 
some relief. Such bandages have been applied at intervals since, but they 
were unable to prevent a gradual increase of the dilatation. 

Physical Examination.—The physical examination revealed no abnormalities 
besides the condition of the right leg, penis and scrotum. The venous enlarge- 
ment which forms tumorlike masses, beginning to the right of the scrotum, 
covers the entire buttocks and extends over practically the entire outer aspect 
of the thigh and leg, being particularly marked from the knee on down. Greatly 
dilated veins stand out over the dorsum, the outer aspect of the foot and extend 
about halfway across the plantar surface. 

The swellings felt soft, elastic and velvety; over the foot they were more 
lobulated and “wormy.” The summits of the irregularities were of a bluish 
color. They were turgescent but not erectile. The blood could be pressed out, 
leaving an apparently normal delicate skin. The tumor did not pulsate. The 
definition from the surrounding skin was fairly well defined. In several planes 
thrombi could be felt. The vascular masses became intensely engorged on 
standing. There was a mass of dilated deep purplish veins on the scrotum, 
penis and a small mass of hemorrhoidal veins (Figs. 1 and 2). 


MEASUREMENTS QF RIGHT AND Lert LeG ON STANDING AND IN 
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One small angioma about the size of a pinhead was located on the right 
nostril. 
The blood "Wassermann was negative and the eyegrounds were normal. 


*From the Otho S. A. Sprague Memorial Institute Laboratory of the Chil- 
dren’s Memorial Hospital. 
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COM MENT 


Cases as the one described seem to be quite rare. Unna* quotes 
two cases involving chiefly one leg, but he does not give the references. 
Histologically, the lesions are found in the superficial layers of the 
corium. They may extend deeply and involve the subcutaneous 
tissues. The venous capillaries are chiefly involved. Thickening of 

















Figs. 1 and 2.—Anteroposterior and lateral views showing the angiomatous 
condition of the right leg and the genitalia. 


the walls of the veins is followed by endothelial proliferation. Elastic 
fibers and muscle fibers are absent. 

One of the most striking features of the disease is its apparent 
strict localization. This made it quite natural that only factors acting 
locally have been considered in the etiology of these angiomas. How- 


1. Unna: The Histopathology of the Diseases of the Skin, 1896. 
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ever, it is possible that aside from causes acting locally a more general 
cause is to be found in a widespread abnormality of the vascular sys- 
tem. We availed ourselves of the method first described by Weiss ? 
and later by Danzer and Hooker* to study the capillaries of the 
nailfolds of the fingers. The procedure is the following: The finger 
is placed on the stage of the microscope, keeping the arm in a com- 
fortable position. We found it convenient to place the finger in a 
groove made in a flat cork, or in a tapering holder made of brass. 
The fingers have been scrubbed, dried and some cedar oil has been 
placed on the nailfold. A strong light is thrown on the nailfold. We 
used a 90 Watt nitrogen bulb and a lens of about seven inch focal 
length to concentrate the light on the finger. With a little practice 

















Fig. 3.—The degree of development of lymph vessels and blood vessels in 
early months of life. 


it is very easy to find the last row of capillaries using the low power 
and preferably low eye-piece. The picture presenting itself is very 
pretty. As a rule, the capillaries appear in a row forming well 
defined slender loops in which the thinner arterial part is readily 
distinguished from the wider venous part. Sometimes the capillaries 
are smooth and evenly looped while others are tortuous and winding. 
Some form a figure 8, others are like corkscrews, etc. 

Comparing the aspect presenting itself in our case with that of a 
number of children of various ages, and of adults, three striking 


2. Weiss: Eine neue Methode zur Suffizienz pruefung des Kreislaufs, 
Ztschr. f. Exper. Path. u. Therap. 19:437, 1918. 

3. Danzer and Hooker: Determination of the Capillary Blood Pressure in 
Man with the Microcapillary Tonometer, Am. J. Physiol. 52:136, 1920. 
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differences were noted: (1) the loops were very irregularly arranged ; 
(2) the number of the loops was markedly greater than in other 
cases; and (3) the loops were less sharply defined and not well 
developed. They appeared to be stunted, that is, shorter and were 
more uniform, forming relatively broad, more or less curved, ends. 
The nailfolds of the toes showed the same pitcure as that of the fingers. 

The aspect of the capillaries suggested that their development was 
arrested at an early stage. Holland and Meyer * studied the capillaries 
of a larger number of infants. They claim that the new-born arrives 
with an unfinished vascular system and uses its first months of life 
for the further development of its circulatory apparatus. Figure 3 
is reproduced from their representation. It resembles somewhat the 
aspect of the capillary loops of our case. But in our case, the arrange- 
ment of the loops was much more irregular, the number of loops in 
a field was strikingly larger and their form showed even less variation. 
The observation of Mertz *® corroborated those of Holland and Meyer, 
inasmuch as he saw during the first four to six weeks very short 
archlike loops protruding from the subcapillary vascular network. 
Some weeks later, the capillaries were developed further. Such pic- 
tures are not seen in every new-born. In older children and in adults 
they have not been described. According to Mertz, some individuals 
possess better developed capillaries than corresponds to the average 
of their age; in others, the development takes more time. In cases 
we have studied for comparison, including two premature infants, a 
number of infants during the first year of life and a large number of 
older children, we did not see such primitive capillaries. But Dr. K. 
Mayer, who continued these studies on a larger number of infants, 
has seen pictures coinciding with those described by Holland and 
Meyer, as well as by Mertz. In the two premature infants the capil- 
laries were, comparatively speaking, remarkably well developed. 

This much seems rather certain, that the capillaries of our case 
are abnormal for his age. We have to acknowledge the possibility 
that the abnormality of the vessels is a coincidence pure and simple 
and does not stand in any relationship to the local lesion. 

But the presence of an abnormality of a part of the vascular system 
as in the case described, surely does suggest a relationship between 


4. Holland and Meyer: Beobachtungen an den Hautkapillaren bei Kindern 
mit exudativer Diathese, Miinchen med. Wchnschr. 66:1191, 1919. 

5. Mertz: Beobachtungen an den Haut kapillaren von Saeuglingen, 
Monatschr. f. Kinderh. 18:13, 1920. 
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this abnormality and the lesions. One can think of a direct causal 
relationship so that this abnormality of the vessels, in conjunction with 
some local factors, enters directly into the production of the lesion. 

It may be said definitely that in cases of congenital angioma of 
the type described it is possible that a general abnormality of the 
vessels is one of the etiologic factors. 














PROGRESS IN PEDIATRICS 





A REVIEW OF THE LITERATURE OF SYPHILIS IN 
INFANCY AND CHILDHOOD * 


PART II 


PHILIP C. JEANS, M.D. 


ST. LOUIS 


TREATMENT 

The drugs most generally in favor for the treatment of syphilis are 
arsphenamin or an allied product, mercury or one of its salts, and 
iodids. There are as many methods of using these drugs as there are 
individuals treating syphilis. In some quarters there has been an 
attempt at a standardized method of treatment, and this has been more 
or less successful among certain groups. There can be no strictly 
standard treatment because there are no standard human beings. How- 
ever, a closer approach to standardization would be preferable to the 
inadequate treatment sometimes given. The general tendency is to 
alternate periods of treatment with arsphenamin and mercury, with or 
without iodids. The periods of active treatment usually last from 
two to six months, or more, and are followed by a rest period of a 
month or more. The courses of active treatment are repeated, varying 
in intensity, duration and intervals depending on the progress made. 
Several authors *** have recently given in detail their plans of treat- 
ment for syphilis in adults. These plans are more or less typical of 
the methods generally used. It is the opinion of some *®° that itis 
dangerous to use arsphenamin and mercury at the same time, while 
others combine their use routinely, apparently without mishap.*°* 

An argument for short intensive courses of treatment followed by 
rest periods is that spirochetes may become “drug fast” by continued 
contact in low concentrations. That such drug fastness occurs has 
been shown by Akatsu and Noguchi.’ In vitro spirochetes acquired 
a resistance to increasing doses of arsphenamin and mercury. This 
resistance was most pronounced in the case of mercury. The spiro- 
chetes lost their drug fastness when grown again in normal mediums. 
Neither sodium nor potassium iodid showed any marked action on 
spirochetes. 





*From the Department of Pediatrics, Washington University. 

104. Scott and Pearson: J. A. M. A. 72:1064 (April 12) 1919; Corbus: 
J. A. M. A. 73:1658 (Nov. 29) 1919; Irvine: Am. J. Syphilis 2:167 (Jan.) 1918; 
Weiss and Conrad: Am. J. Syphilis 4:253 (April) 1920. 

105. Pinard: Presse méd. 27:249 (May 8) 1919, 

106. Clark:. New York State J. M. 19:282 (July) 1919; Adams: Brit. M. J. 
2:541 (Nov. 16) 1918. 

107. Akatsu and Noguchi: J. Exper. Med. 25:349 (March) 1917. 
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ARSPHENAMIN 


It is the general opinion that arsphenamin is more efficient than 
neo-arsphenamin. Schamberg?* noted that though neo-arsphenamin 
is less active therapeutically, the difference is largely made up by the 
ciscrepancy in the tolerated dose. Arsphenamin is two and one-hali 
times more toxic than neo-arsphenamin. Neo-arsphenamin was the 
favorite drug on both sides of the fighting front during the recent war. 
The ease of preparation and administration, and the smaller number 
of reactions are great advantages. No proof exists that in proper 
dose it is not as efficient as arsphenamin. Neo-arsphenamin may be 
given safely and advantageously in concentrated solution by the 
syringe method. The syringe method of administration has a very 
marked advantage over the gravity method in the case of infants and 
very young children. 

Dilution of Solutions —The total adult dose of neo-arsphenamin 
may be administered in 2 c.c. of water with no ill effect,’°* although 
the U. S. Public Health Service,“° and others, recommend a dilution 
of 1:20. The best authorities recommend a concentration of arsphen- 
amin of not greater than 1: 150, the most conservative recommending 
a dilution of 1: 300.*"' Pollitzer’** states that 1: 200 makes practically 
a normal solution. Kolmer and Yagle *** have shown that a dilution 
of 1:200, using water as the diluent, has a marked hemolytic effect 
in vitro, while the solution was only from one-eighth to one-fourth as 
hemolytic if made isotonic by using salt solution as the diluent. Part 
of the hemolytic effect is due to hypotonicity of the water solution and 
part to the hemolytic activity of arsphenamin itself. Though hemolysis 
is not a desirable effect, it is well known that water solutions of 
arsphenamin are very well borne. 

A number of clinicians advocate the use of concentrated solutions 
by the syringe method,’** and claim no more reactions than with the 
more dilute solutions. Arguing against this practice, McCoy **° states 


108. Schamberg: J. A. M. A. 73:1883 (Dec. 20) 1919. 

109. Young: J. A. M. A. 73:131 (July 12) 1919; Ravaut: Presse méd. 
23:398 (Oct. 11) 1915. 

110. U. S. Public Health Service: J. A. M. A. 72:1086 (May 10) 1919; 
Public Health Rep. 34:1131, 1919. 

111. Pusey: J. A. M. A. 72:1786 (June 14) 1919; U. S. Public Health Ser- 
vice: See Reference 110; McCoy: J. A. M. A. 73:130 (July 12) 1919; Pollitzer : 
J. Cutan. Dis. 34:633 (Sept.) 1916; Goldenberg: J. A. M. A. 72:1634 (May 31) 
1919. 

112. Pollitzer: See Reference 111. 

113. Kolmer and Yagle: J. A. M. A. 74:643 (March 6) 1920. 


114. Lockhart and Atkinson: Brit. M. J. 1:33 (Jan. 11) 1919; Nelken: 
J. A. M. A. 72:1695 (June 7) 1919; Low: Colorado M. J. 14:170 (June) 1917; 


Smith: J. Mich. M. Sc. 16:165 (April) 1917. 
115. McCoy: See Reference 111. 








134 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


that no one knows how far the concentration of the drug and the 
rapidity of administration may be carried without undue risk to the 
patient. Collected experience shows that a very large proportion of 
severe or fatal reactions have been associated with high concentration 
and rapid administration. McCoy’s technic is based on data sent to 
the U. S. Public Health Service by physicians reporting unfavorable 
results. Most of those who recommend concentrated solutions also 
recommend or use rapid administration. The more conservative 
clinicians, including the U. S. Public Health Service, use a rate of 
injection varying from one to two decigrams a minute, the greater the 
dilution the longer the time allowed. 

The disodium salt of the arsphenamin base is claimed to be less 
toxic and to cause fewer reactions than the monosodium salt. That 
this is true has not yet been conclusively demonstrated. Kolmer and 
Yagle™* have shown a greater hemolytic activity with the further 
addition of alkali. Jackson and Smith claim a greater deleterious 
effect on the circulation the greater the addition of alkali. The mono- 
sodium salt is formed when just enough sodium hydroxid is added to 
clear the solution, while the formation of the disodium salt occurs 
when about one-third more alkali is added. The U. S. Public Health 
Service **° advocates the addition all at once of 0.9 c.c. normal sodium 
hydroxid per decigram for the formation of the disodium salt. 

Interval of Injection——The proper interval for arsphenamin injec- 
tion is of considerable practical interest. The majority of clinicians 
use weekly injections largely on an empirical basis. Stihmer 7** 
recently asserted that the interval should be long because he found a 
protein substance with which an oxidation product of arsphenamin is 
loosely connected for seven days after administration. The elimina- 
tion of arsphenamin administered intravenously is begun almost 
immediately. Arsenic may be detected in the urine within the first 
hour, and in from forty-eight to seventy-two hours more than 90 per 
cent. has been excreted.*** By the end of the first hour after admin- 
istration, 80 per cent. has disappeared from the blood,*** and by the 
end of two or three hours it has largely become fixed in the tissues. 
In order to keep the blood charged for several days at a time, it is 
necessary to give arsphenamin at least daily. Pollitzer **” considers it 
desirable to keep the blood charged in this way for several days in 
order that arsphenamin may reach the “dark corners” of the body 
which it may not do with single injections widely separated. It has 


116. Stiihmer: Quoted by Bruhns and Léwenberg, Berlin klin. Wchnschr. 
56:948 (Oct. 6) 1919. j 
117. Goodman: Am. J. Syphilis 3:449 (July) 1919; Pollitzer: See Refer- 
ence 111; Schamberg: Quoted by Hazen, Am. J. Syphilis 2:778 (Oct.) 1918. 

118. Adler: Boston M. & S. J. 171:900 (Dec. 10) 1914. 
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been Pollitzer’s custom to give full doses for three successive days, 
and he cites Scholtz as giving three injections in twenty-four hours. 
Goodman *"* reports the successful use of Pollitzer’s method. Sicard 
and his co-workers *?° give daily injections of neo-arsphenamin until 6 
or 7 gm. are given (adults), keeping watch for signs of intoxication, 
the chief early sign of which they claim is increased urea content of 
the blood. Hazen **° states that it is better to give arsphenamin at 
seventy-two hour intervals rather than daily, for then sufficient time is 
allowed to guard against dangerous late reactions. He has demon- 
strated that patients will stand as many as ten injections at seventy-two 
hour intervals with perfect impunity. Hazen states that the advisory 
council in venereal diseases of the surgeon-general’s office has recom- 
mended an interval of five days. 

Route of Administration.—Practically all syphilographers use the 
intravenous route for the administration of both arsphenamin and 
neo-arsphenamin. However, there are still those who use and advo- 
cate other routes. Trossarello**! advocates injection into the fascia 
lata rather than intramuscularly. By this route only 15 per cent. have 
a sharp painful reaction and only 25 per cent. have a moderate reac- 
tion, while in the remaining 60 per cent. the injection is nearly painless. 
Azémar *** states that an aqueous solution of neo-arsphenamin is 
rapidly absorbed by rectum and in the second hour is present in the 
urine in ponderable amount. The amount increases in the urine up to 
the third day and is usually absent from the urine by the sixth day. 
Compared to intravenous injection, the elimination is slower, the 
therapeutic effect less prompt, less thorough, less constant and less 
permanent. The adult dose used is 0.9 gm., and the interval is at 
most six days. There was never the slightest untoward effect. 
Grajewski *** and Fihlo*’** both prefer the rectal route. Mandrac- 
chia **° describes his method of giving an arsphenamin enema. He 
states he has observed no sequels. 

Villarejo *#* recommends for the early treatment of inherited 
syphilis in infants the subcutaneous use of 1 cg. per kilogram in 5 c.c. 
of serum every fifteen days for three doses. Because of the slow 
absorption, there is less danger from massive destruction of trepo- 


119. Sicard, Haguenan and Kudelski: Bull. d. 1. Soc. méd. d. Hop. 48:821 
(Oct. 17) 1919; abstr., J. A. M. A. 78:1859 (Dec. 13) 1919. 

120. Hazen: Am. J. Syphilis 2:778 (Oct.) 1918; 3:665 (Oct.) 1919. 

121. Trossarello: Policlinico 26:937 (Aug. 3) 1919. 

122. Azémar: Ann. de dermat. et syph. 7:14 (Sept.) 1918. 

123. Grajewski: Urolog. & Cutan. Rev. 23:22, 1919. 

124. Fihlo: Brazil Medico 32:234, 1918; abstr., Brit. J. Child. Dis. 16:122 
(April-June) 1919. 

125. Mandracchia: Med. Rec. 97:144 (Jan. 24) 1920. 

126. Villarejo: Medicina Ibera 8:54 (July 26) 1919; abstr., J. A. M. A. 
73:1251 (Oct. 18) 1919. 
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nemas, which may occur when a full dose is given intravenously 
causing a fatal result. Lesage **’ calls attention to the necessity of 
beginning with small doses in infancy. Likewise Ribadeau *** empha- 
sizes the fact that the treatment of athreptic syphilitic infants must 
be begun with milligrams rather than centigrams. 


MERCURY 

It is generally conceded that any preparation of mercury adminis- 
tered in any manner is satisfactory in the treatment of syphilis, pro- 
vided that it is administered in such a manner that it is absorbed in 
adequate amounts and in such a manner that no damage is done to the 
patient. The methods of administration most in favor in the intensive 
treatment of syphilis are by inunction and by intramuscular injection. 
Some few prefer the intravenous route, but this has the disadvantage 
of ultimately producing a sclerosis of the vein used no matter what 
form of mercury is selected. McDonagh **® recommends the intra- 
venous injection of colloidal mercury, claiming a more rapid symp- 
tomatic result than with arsphenamin. The diarrhea, tender gums and 
abdominal pain which are likely to result may be obviated by the 
injection of intramine. 

Because calomel ointment is more cleanly as an inunction than mer- 
curial ointment, it would be preferable if shown to be effective. Obser- 
vations on this point have been made by several clinicians. Scham- 
berg '*° found that calomel ointment in the strength used by him was 
fully as well absorbed and as effective as mercury ointment. Wile and 
Elliott *** showed a much better absorption with mercury than calomel 
ointment. Cole and Littman *** found calomel inunctions, in the dose 
ordinarily recommended and used, almost totally inefficient against the 
visible lesions of syphilis. Signs of absorption (salivation and gingi- 
vitis) in appreciable quantity were largely absent. 

Schamberg *** found that the insoluble preparations of mercury, 
such as gray oil, calomel and mercury salicylate, when given intra- 
muscularly, are absorbed at the rate of a little over 1 per cent. of the 
injected amount. per day. Even at the end of six or seven weeks 
almost 50 per cent. of the injected mercury may be unabsorbed. He 
concludes that the injection of the usual doses of insoluble mercury 


127. Lesage and Kouriansky: LeNourrison 7:193 (July) 1919. 

128. Ribadeau: Dumas and Faroy, LeNourrison 7:146 (May) 1919. 

129. McDonagh: Lancet 1:914 (June 16) 1917. 

130. Schamberg, Kolmer, Raiziss and Gavron: J. A. M. A. 70:142 (Jan. 19) 
1918. 

131. Wile and Elliott: J. Cutan. Dis. 35:594 (Sept.) 1917. 

132. Cole and Littman: J. A. M. A. 73:1409 (Nov. 8) 1919. 

133. Schamberg, Kolmer and Raiziss: Am. J. Syphilis 1:1 (Jan.) 1917. 
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compounds at weekly intervals in the human subject must invariably 
lead to an accumulation of the drug in the tissues. Ramsay and 
Ziegler,*** working with infants and children, found that the skin 
readily absorbs mercury with or without rubbing, and that mercury 
continues to be eliminated in the urine for a considerable time. The 
maximum excretion occurred in the second twenty-four hours. With 
continuous inunctions there is an accumulation in the system, and 
considerable amounts are eliminated at intervals with only traces 
between. Both mercury salicylate and mercury bichlorid given by 
injection are eliminated in appreciable amounts for eight days or longer, 
the daily amounts varying widely. Calomel, 0.016 gm., every two 
hours for four doses, and gray powder, 0.03 gm., every three hours 
for three doses, continue to be eliminated in the urine for nine days. 
The maximum amount is eliminated during the second twenty-four 
hours. They conclude that it is probable that the daily use of any 
mercury salt in the amounts usually prescribed is unnecessary and 
presumably harmful. 

Wile and Elliott *** found that mercury is eliminated readily and 
in appreciable quantity by way of the milk. This was found to be the 
case after inunction and after injection, and is, therefore, presumably 
true for any effective form of mercury treatment. 


POTASSIUM IODID 

No new observations in regard to potassium iodid in syphilis have 
been noted. The interesting observations of Jobling and Peterson **° 
in regard to the anteferment action of iodids are prior to the time 
limits of this review. Fordyce *** makes the statement that in bone 
and periosteal lesions attended by severe pain there is no drug in the 
pharmacopeia that produces so rapid an effect in relieving pain and 
neoplasm as potassium iodid. 


OTHER REMEDIES 


The use of colloidal silver has been advocated by Notthaft.***’ He 
has used two preparations, fulmagen and electrargol, intravenously, in 
2 per cent. solution, increasing the dose from 1 4o 10 c.c. He claims 
good results and but little reaction. 

Sulpharsenoi is a new antisyphilitic remedy which has been tried 
in thirty-three cases of human syphilis by Levy-Bing and his 
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co-workers.?** It is composed of the base arsphenamin and a molecule 
of acid sulphite of sodium united by glycol. The advantages claimed 
are diminished toxicity, stability of solutions, perfect tolerance, and 
great therapeutic activity. The effect on the visible lesions was rapid. 
It can be administered subcutaneously or intramuscularly with but 
little local pain. The effect on the Wassermann reaction remains to 
be determined. 

The virtues of silver-salvarsan-sodium have been highly extolled 
in the German literature. Kolle *°° first experimented with this sub- 
stance on the syphilis of rabbits and found it more active than arsphen- 
amin and less toxic. The therapeutic dose contains from one-third to 
one-half of the amount of arsenic in the older preparations, and at the 
same time is superior in therapeutic efficiency. Kolle states that silver 
acts chemically as a catalyzer of the arsenobenzol molecule, and 
biologically as the reenforcer of the specific action of arsenic on spiro- 
chetes. The way spirochetes take silver stains suggests a special 
affinity. The reports of the use of this drug in human syphilis are 
numerous, Gennerich **° reports that the only ill effects in more than 
1,000 injections were slight cyanosis in two patients. He states that 
the lower toxicity in connection with the increased therapeutic effi- 
ciency is remarkable. Delbanco** reports 550 injections in 120 
patients with no ill effects, but with prompt subsidence of manifesta- 
tions. Lenzmann ** reports that children take this drug well, and that 
the effect on spirochetes as controlled by the dark-field is good. 
Ylppo *** also obtained excellent results in hereditary syphilis. He 
reports apparent permanent cure after twenty-five or thirty-five injec- 
tions over a period of from three-quarters to one and one-half years. 
Riecke *** reports a fatality in a man of 41 after the seventh dose of 
silver-salvarsan. Severe general dermatitis occurred, followed by 
pneumonia and death. Hemorrhagic nephritis was found at necropsy. 
Gennerich **° reviewed the situation in regard to the history, the value 
and manner of use of this preparation. Mercury is not used in the 
treatment when silver salvarsan is given. 
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Margosic acid and its salts are reported by Chatterji*** to clear up 
manifestations of syphilis rapidly, and to tend to make the Wasser- 
mann reaction negative. 

Vanadium and its salts are claimed by Proescher, Seil and 
Stillians '*7 to have a marked effect on spirochaeta pallida, and to be 
capable of curing syphilis in rabbits. This property is a function of 
the amount of vanadium injected and is independent of the constitu- 
tion of the vanadium salt used. Sodium hexavanadate is a soluble 
neutral salt, stable and readily sterilized in solution. It is irritating 
when given subcutaneously or intramuscularly, but is well tolerated 
intravenously. When administered to human syphilitics, vanadium 
salts have a specific action on the disease, clearing up the clinical mani- 
festations and favorably affecting the Wassermann reaction. 

An arsonic acid derivative (N-phenylglycine-p-arsonic acid) 
has been described by Jacobs, Heidelberger, Brown and Pearce '* 
which has a marked therapeutic action in the experimental trypan- 
osomiasis in mice, rats and guinea-pigs. The curative ratio is small. 
Promising effects were noted in experimental infections with spiro- 
chetes of the recurrens group and with spirochaeta pallida. The drug 
does not possess a considerable degree of spirocheticidal action, but its 
chief effect is seen in the peculiar way it modifies or controls the course 
of these infections. 

TREATMENT: MISCELLANEOUS 

Possek '*” studied the effect of nonspecific therapy on syphilitic eye 
lesions. He noted that the subcutaneous injection of typhoid vaccine 
aids the specific treatment considerably. 

Lamb **’ used successfully subconjunctival injection of arsphen- 
aminized serum in the treatment of iritis, iridocyclitis, kerato-iritis and 
interstitial keratitis. 

3alzer **' describes the work of the Welander asylums in Sweden, 
Norway and Denmark, where syphilitic children are given a home for 
a period of one to four years, during which time collective treatment is 
administered. This is the only way to insure that treatment will be 
continued systematically and long enough. Paris has one institution 
approximating the Welander asylums. 
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TREATMENT OF NEUROSYPHILIS 


In the treatment of neurosyphilis, the presence of antisyphilitic 
agents in the cerebrospinal fluid has been considered necessary or at 
least highly desirable for the adequate control of the disease. - In the 
case of mercury, there is apparently no penetration into the cerebro- 
spinal fluid no matter what form of treatment is tried, or even if mer- 
cury is taken in lethal dose.**t Finlayson *** found only a trace of 
mercury in 500 c.c. of cerebrospinal fluid pooled from patients with 
paresis receiving inunction treatment. 

After the intravenous adminstration of arsphenamin, arsenic has 
been found in the cerebrospinal fluid by various observers. As simple 
as it would seem to determine the frequency and amount of arsenic 
penetration into the cerebrospinal fluid, there occurs a considerable 
difference of opinion or difference in results as to this point. It is the 
observation of some that penetration invariably occurs,’** of others 
that it occurs in 30 per cent.,’°* and of still others that it occurs in 
43 per cent.° These variations may have depended on the degree of 
meningeal reaction to syphilis, as will be discussed later. Kaliski and 
Strauss *°* cite determinations to show that arsphenamin reaches the 
cerebrospinal fluid in amounts not only equal to but often greater than 
that which can be given intraspinally with safety. 

Though arsphenamin, when administered intravenously, is not 
excreted from the body for from forty-eight to seventy-two hours,’’’ 
it has largely disappeared from the blood and become fixed in the 
tissues in two to three hours after administration. By one hour after 
injection 80 per cent. has disappeared from the blood.*** There is 
then but a short period during which there is opportunity for arsphen- 
amin to penetrate to the cerebrospinal fluid from a single intravenous 
injection and the maximum concentration in the fluid is probably 
reached in the first hour. The results of Rieger and Solomon *** tend 
to verify this assumption. 

Various methods of increasing the frequency of penetration of 
arsphenamin to the cerebrospinal fluid after intravenous injection have 
been tried. Some have claimed that drainage of the spinal canal 
shortly after the intravenous injection increases the penetration,’ 
and others ** claim that drainage has no effect or even decreases the 
frequency of penetration. Irritation of the meninges, either by the 
injection of serum or of an inflammatory process, lets down the 
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barrier between the blood and the cerebrospinal fluid. This has been 
shown for immune bodies *** and for arsphenamin. Mehrtens and 
MacArthur **° found penetration of arsphenamin in 92 per cent. when 
the intravenous administration of the drug was preceded by intrathecal 
injection of normal serum. Up to the present no method has been 
found to increase the frequency of adequate penetration to 100 per 
cent. Further, Mehrtens and MacArthur state, and it is apparent 
from a table published by Myers,’®* that with successive intravenous 
injections the cerebrospinal fluids in general show progressively 
smaller amounts of arsenic for the same time interval. 

It seems apparent from the labératory point of view, as it also 
seems clinically, that at least occasionally cases are encountered in 
which it is desirable to introduce the therapeutic agents directly in 
contact with the central nervous system. It is on this basis that the 
methods of Swift and Ellis, of Ogilvie and of Byrnes have their origin. 
The introduction of simple solutions of arsphenamin or neo-arsphen- 
amin into the subarachnoid space causes marked irritation and has 
been shown to be dangerous. Further, the combination of arsphen- 
amin with serum is not only less irritating, but is a more potent agent 
than a simple solution. This combination becomes a still more potent 
agent after specified periods of incubation. Sachs, Strauss and 
Kaliski *** have shown that serum arsphenaminized in vivo by the 
Swift-Eliis technic contains such a small amount of arsenic as to be 
negligible as a spirocheticidal factor. Kaliski and Strauss **° also state 
that even when serum is fortified by the Ogilvie method, concentra- 
tion in the cerebrospinal fluid, sufficient to affect spirochetes, is not 
reached. Sachs *** gives as his opinion that intraspinal therapy is 
essentially useless and theoretically unsound. Fordyce,’** on the other 
hand, is a strong advocate of the usefulness of these procedures, and 
his clinical experience lends weight to his opinions. 

The advocates as well as the opponents of subarachnoid therapy 
admit that many patients are benefited or “cured” by intravenous and 
intramuscular treatment alone. Kaliski and Strauss*** at the con- 
clusion of their collected arguments against subarachnoid therapy state 
that in their opinion the only indication for the use of intraspinal treat- 
ment is in cases with positive findings in the cerebrospinal fluid where 
intensive intravenous arsphenamin and mercury treatment has been 
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given a thorough trial and found ineffectual in a period of from six 
months to a year. This attitude is not so very different from that of 
the majority of those who resort to this method of treatment. Clinical 
and serologic cures of neurosyphilis are frequent without resort to 
subarachnoid therapy. However, it seems evident that some form of 
intrathecal medication is in some cases necessary and in others 
desirable. The choice of methods is largely a matter of personal 
opinion and experience. Fordyce *** uses a combination of the Swift- 
Ellis and Ogilvie methods. Nicholson '** uses a combination of the 
Swift-Ellis and Byrnes methods. Lafora’® and Howard *** use a 
combination of the Ogilvie and Byrnes methods. Neyman and 
Brush’? alternate treatments with arsphenaminized serum and mer- 
curialized serum. All of the observations mentioned have been made 
in connection with adults. No detailed reports of similar observations 
in childhood have been found. Jeans** states that children with 
neurosyphilis can be treated with safety by the same intensive methods 
that are used for adults with acquired syphilis. 

Sharpe '** has used intraventricuular injections of arsphenaminized 
serum in adults with paresis. He feels that this route is superior to 
intraspinal administration. In experimental work he found that when 
staining solutions were injected intraspinally but a small part reached 
the cerebral cortex, while the solution spread over the entire cortex 
both of the brain and cord when introduced into ventricles. Cotton 
and Stevenson '* recommended placing the serum beneath the dura 
in the cranium. In this connection it might be well to mention 
that Wegeforth, Ayer and Essick ‘"* described the procedure of the 
puncture of the cisterna magna. They claim this route of reaching 
the upper fluid reservoirs is safe for clinical use in skilled hands. 
Direct application of antisyphilitic remedies to the central nervous 
system by any other than the intraspinal route has but few advocates. 

The interval for intraspinal treatments depends on the reaction of 
the patient. Since the Swift-Ellis method causes less reaction than 
the others, it can be repeated more frequently. Some clinicians give 
it as often as once a week. Swift '™* states that it is better borne if 
not repeated more often than once in two weeks. He also states '** 
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that combined intravenous and intraspinal treatment is more active 
than either form alone. This corresponds to the statement of Amoss 
and Eberson,'**® that the concentration of meningococcic agglutinins 
remains high in the cerebrospinal fluid for a longer period with com- 
bined intraspinal and intravenous administration than with either 
method of administration singly. Ogilvie *** uses an interval of two 
weeks for the stronger additions, and of ten days to one week for the 
weaker additions. Haller ’** states that the irritating effect of 0.001 
gm. mercury bichlorid in serum is greater than 20 c.c. of serum 
arsphenaminized by the Swift-Ellis method, and that unpleasant symp- 
toms are more common with mercurialized serum. Because of this 
greater irritation, as rapid repetition as with arsphenaminized serum 
is not possible. Haller states that it is particularly in cases of active 
syphilis of the meninges that mercurialized serum is useful. 

The proper manner of treatment of neurorecidives is still in dis- 
pute. There are those who advise against arsphenamin in such an 
event on the basis that arsenic makes the neuritis worse. On the 
other hand, the evidence is that the neuritis is due entirely to syphilis 
and not at all to arsenic. In such case the administration of arsphen- 
amin should prove useful. Davis **® claims that the occurrence of 
nerve involvement during the course of arsphenamin treatment is not 
incrimination of the remedy, but an indictment of the technic. Either 
the dose is not large enough, not frequent enough, or continued suff- 
ciently long. Zeiss] **® states that he has seen no nerve injury by 
arsphenamin in 4,000 treated cases and he does not believe that it 
occurs. He states also that damage to the nerves by mercury has 
been reported. 


REACTIONS AFTER ARSPHENAMIN 


A number of recent publications have reviewed the nature and 
causes of reaction following arsphenamin, and at the same time have 
proposed theoretical considerations which open up new fields for 
study. A brief résumé would seem worth while. The following is a 
clinical classification of these reactions taken largely from Scham- 
berg,‘** with additions from various sources as noted. 

Group 1: J/mmediate Symptoms.—Complaint is made of a dis- 
agreeable taste; marked redness of the cheeks and ears occurs. The 
lips become bright red, perhaps tinged with violet. Sometimes the 
redness is succeeded by a cyanotic color. In case of severe reactions 
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there is swelling of the lips, tongue and eyelids, injection of the con- 
junctivae and lacrimation and an anxious expression of the coun- 
tenance. Nausea, vomiting or retching followed by profuse per- 
spiration is frequent. There may be a feeling of suffocation or air 
hunger with cough, respiratory embarrassment and dyspnea. The 
pulse is at first full and bounding, later slow and of small volume with 
pallor. There may be syncope with loss of consciousness and scarcely 
palpable pulse. Death rarely occurs. These symptoms may subside 
spontaneously in fifteen to thirty minutes and nothing else happens; 
or after a brief period of several hours the next group appears. This 
group of immediate symptoms seems to be of frequent occurrence. 
To it have been applied the terms “nitritoid crisis,” anaphylactoid reac- 
tion, vasomotor and angioneurotic reactions. 

Group 2: Early Symptoms.—Chilliness or rigor, headache, vertigo, 
nausea, vomiting, diarrhea and a temperature of from 100 to 102 F. 
may occur. These may be mild or severe in any particular. Occa- 
sionally pain in the back and legs. These symptoms pass off in from 
twelve to twenty-four hours, followed by a feeling of lassitude or 
weakness. Rarely urticarial, scarlatinoid, morbilliform or purpuric 
eruptions may appear. These disappear in a day or two. This group 
is not so common as Group 1. 

Group 3: Late Symptoms.—tThese are referable to the brain, liver 
or skin. 

Brain: All apparently goes well until the third or fourth day after 
injection, when there develops suddenly, and with a rapid course, 
headache, vomiting, extreme agitation, muscular twitching, epilepti- 
form convulsions (tonic, clinic or both), dilatation of the pupils, absent 
reflexes, coma and death in from twenty-four to forty-eight hours 
after onset. The coma is usually associated with facial congestion and 
elevation of the temperature. At necropsy, disseminated punctiform 
hemorrhages are found throughout the brain. No evidence of necrosis, 
suppuration or softening is found. Marked edema separates the nerve 
fibers. The brain cells are apparently normal. Milian *** claims that 
this hemorrhagic encephalitis has the same cause as the nitritoid reac- 
tion, and that patients who develop it had a nitritoid crisis at the time 
of injection. Milian chooses to call this condition “serous apoplexy.” 
Blanton **° recently reported the necropsy findings of four cases of 
this disorder. 

Liver: Severe jaundice, accompanied, as a rule, by fever may 
have its onset from three days to several weeks after arsphenamin 
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injection. Most cases run a favorable course, but exceptionally death 
results with the symptoms and findings of acute yellow atrophy. 

Skin: Persistent eruptions on the skin may be observed in from 
six to ten days after arsphenamin administration. Cases of universal 
exfoliating dermatitis have been reported. This condition persists for 
weeks with fever and debility and sometimes with a fatal result.**° 

Herxheimer reactions differ from those described above in that 
they appear within from twenty-four to thirty-six hours after injec- 
tion, and consist of an aggravation of symptoms or lesions already 
present. Ehrlich ascribes the Herxheimer reaction to inadequate 
action of the drug which serves to irritate and not to kill. Neisser is 
undecided whether this is the reason or whether it is due to the death 
of the spirochetes and the freeing of toxins. At present the Herx- 
heimer reaction is used to explain the provocative Wassermann reac- 
tion. Hesse *** claims that the Herxheimer reaction is not specific for 
syphilis nor for any certain agent, but that it is due to a vasotropic 
action of certain drugs causing injury to the vessel wall. He has 
observed a Herxheimer reaction in nonspecific skin diseases after 
arsphenamin. 


CAUSES OF REACTIONS AFTER ARSPHENAMIN 1°? 


1. Factors relating to the technic, including the purity of the water 
used, the temperature of the solution, the acidity or alkalinity of the 
solution, concentration, rapidity of administration and the preparation 
of the patient. 

2. Factors relating to the drug itself (arsenoxid and “sub- 
stance X’’). 

3. Factors relating to the patient. Two patients may get the same 
solution with a reaction in one and none in the other. There is 
undoubtedly a factor of individual susceptibility. These factors may 
be classified conveniently into the following divisions: (a) The tem- 
perament of the individual; a terrible ordeal for one may be only an 
incident to another. (b) Status of infection ; temperature reactions are 
more frequent in the florid stage. (c) Reactions may bear some 
relation to the integrity of the various organs. (d) Dependent on 
increased globulin content in the blood of syphilitics (Berman,'** 
Danysz***). (e) Possibly sensitization of the patient by previous 
injection — Swift,*** Stokes.'** 
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1. Factors Relating to the Technic.—The use of nondistilled or old 
distilled water increases toxicity.‘*7 There may be symptoms from 
having solutions too hot or too cold and from failure to prepare 
patients, though the preparation of the patient seems to have less to 
do with reactions than was formerly thought.'*? Most observers agree 
that reactions are more frequent when solutions are more concentrated 
than 1: 150 (see under treatment). That the harmfulness of concen- 
trated solutions may be due to either a human or a syphilitic factor 1s 
indicated by the fact that Schamberg,'*’ working with white rats, 
found that increasing the concentration did not augment the toxicity. 
Joseph '** showed that alkaline solutions, whether strong or weak, in 
large dose or small, rapidly or slowly given, had no bad effects. 
Schamberg'** also showed, using white rats, that an excess of alkali 
per se does not increase toxicity until an amount approximating from 
2 to 5 c.c. of a 15 per cent. solution to one hundred c.c. was added in 
excess of the neutralization requirements. The monosodium salt of 
the arsphenamin base is held to be more toxic than the disodium salt. 


Failure to neutralize the solution increases its toxicity from 50 to 


60 per cent.’7* The toxicity of acid solutions is proportionate to the 
concentration.'** If highly diluted —6 dg. in 300 c.c.—there is no 


ill effect, but in more concentrated solution there is produced a pre- 
cipitate in the blood which is actually visible in the lungs and right 
ventricle.'** In vitro a strength of 0.1 per cent. has no effect, but 
1.0 per cent., or more, causes a precipitate so pronounced as to cause 
the blood to lose its fluid nature. The weight of this precipitate varies 


189 


directly with the acidity and concentration. From Mexico City 
comes the report ’?*’ of the administration of 3 dg. of arsphenamin in 
15 c.c. of water, unneutralized, resulting in acute dyspnea leading to 
death in about five minutes. At necropsy multiple emboli were observed 
in both lungs. 

2. Factors Relating to the Drug—Arsphenamin oxidizes easily to 
form arsenoxid with a higher toxicity than arsphenamiu. This oxida- 
tion is most active in alkaline solution and least active in the dry 


'' believed that in hemorrhagic encephalitis arsen- 


powder. Ehrlich 
oxid played an important role and thought it probable that irritated 
vessels only undergo such colossal dilatation when epinephTin is present 
in insufficient amount. Schamberg *** does not believe the toxicity of 
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arsenoxid is anything like what has been claimed, nor that this sub- 
stance is responsible for the reactions following arsphenamin injection. 
He believes there is another impurity, 


‘substance X,” which is respon- 
sible for the vasoparesis causing vasomotor symptoms. He is of the 
opinion that the most important factor in the causation of these reac- 
tions is referable to the drug. However, there is no convincing evi- 
dence that the drug itself is alone responsible for the reactions observed. 

It is agreed by practically all observers that epinephrin will prevent 
a nitritoid crisis, and, the symptoms once having appeared, it will 
abort the attack. By energetic treatment with epinephrin, Milian *** 
has saved an otherwise hopeless case of hemorrhagic encephalitis in 
which on the second arsphenamin injection the deepest coma ensued. 
He claims that both the nitritoid crisis and encephalitis are due to the 
vaso dilating action of arsphenamin. Sée '** and Bory *** each report 
a case of hemorrhagic encephalitis in which death resulted in spite of 
epinephrin and bleeding. Hirano,'* after several years work on these 
reactions, concludes that they are due to the action of the drug on the 
suprarenals. Arsphenamin causes marked reduction in chromaffin sub- 
stance of the suprarenals and the epinephrin content of the blood and 
the gland is markedly diminished after even a therapeutic dose. This 
reduction of epinephrin is immediate and sudden and the supply may 
not always be made up. 

Hanzlik and Karsner’** conclude from animal experiments that 
arsphenamin, even in a small dose, injures the circulation. The right 
heart becomes dilated and pulmonary congestion and hemorrhage 
occurs. The respiratory symptoms which occur are due to this cir- 
culatory injury and have no relation to anaphylaxis. Jackson and 
Smith ?*’ also found dilatation of the right heart which they attributed 
to a rise of pulmonary arterial pressure, and to the action of alkali on 
the heart. It is their opinion that the increase in pulmonary pressure 
is due to the direct stimulation of the pulmonary arterioles, and that 
found that the more alkali 
that is added to the solution the greater the pulmonary pressure. 


embolus formation plays no part. They 
Associated with the pulmonary rise there was a marked fall in the 
systemic pressure. Hanzlik and Krasner '** believe that the beneficial 
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193. See: Ann. d. mal. ven. 14:340, 1919; abstr.. Med. Sc. 1:393, 1920. 

194. Bory: Bull. et mém. Soc. méd. d. hop. de Par., 1919; abstr., Med. Sc. 
1:393 (Jan.) 1920. 

195. Hirano: Kitasato Arch. Exper. M. 3:1 (April) 1919. 


196. Hanzlik and Karsner: J. Pharmacol. & Exper. Therap. 14:379 (Jan.) 
1920. ° 


197. Jackson and Smith: J. Pharmacol. & Exper. Therap. 12:221 (Nov.) 1918. 
198. Hanzlik and Karsner: J. Pharmacol. & Exper. Therap. 14:425 (Jan.) 
1920. 
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effects of atropin and epinephrin in this instance are due to circulatory 
improvement. 

Jackson and Smith also believe that the beneficial effect of epi- 
nephrin is due to its action on the heart, but believe that tyramin is 
a safer drug. 

3. Factor Relating to the Patient—There is some evidence that 
there are changes in the blood protein in syphilis as evidenced by the 
various coagulo reactions. Acid solutions of arsphenamin have been 
shown to produce precipitates in the blood, and it is thought that the 
protein is involved in this precipitation. It is the idea of some investi- 
gators that alkaline solutions of arsphenamin produce a similar pre- 
cipitate in certain individuals and that this is more likely to occur if 
the drug is administered rapidly in small volume. It is also their idea 
that the reactions are largely dependent on this precipitation. Ber- 
man **3 found eleven patients with nitritoid reactions among 300 
arsphenamin injections. Alkaline arsphenamin solution added in vitro 
to the serum of the non-reactors produced no precipitate, while a 
heavy whitish yellow precipitate was produced in the serum from each 
of the eleven reactors. He thinks the precipitate is responsible for 
the local vasodilatations which constitute the essence of the crisis. 
Blood from two of the reactors showed an increased protein content 
which was essentially an increased globulin content. Danysz *** believes 
the symptoms are due to a temporary arrest of the precipitate in the 
capillaries and to capillary dilatation. The precipitate is a result of 
combination of arsenical salts with calcium phosphates in the plasma. 
If it is redissolved early the symptoms disappear; if slowly, then 
epileptic seizures and coma occur. 

Stokes ** has prevented nitritoid crises successfully by the use of 
atropin, fifteen minutes before the injection. He used atropin on the 
basis that the nitritoid reaction is an anaphylactic phenomenon. He 
states that injection of any powder into the blood produces anaphylactic 
shock ; that arsphenamin solution is essentially colloidal and on injec- 
tion there occurs a precipitation either of the drug from its colloidal 
solution or of the colloids of the plasma by the drug or by an impurity. 
The fallacy of these statements is pointed out by Hanzlik and 
Karsner **° who show that the injection of nonprotein materials into 
the blood does not produce anaphylaxis even though the respiratory 
symptoms may simulate this condition. 


REACTIONS IN RELATION TO THE LIVER 


There is some dispute as to the cause of jaundice following the use 
of arsphenamin. Milian *°° claims that arsphenamin has no affinity 


199. Stokes: J. A. M. A. 72:241 (Jan. 25) 1919, 
200. Milian: Bull. et mém. Soc. méd. d. hop de Par. 43:821 (Oct. 17) 1919; 
abstr., J. A. M. A. 78:1859 (Dec. 13) 1919. 
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for the liver, and that the jaundice is due to the action of syphilis on 
the liver. He treats the condition successfully by increasing the 
arsphenamin therapy. Sicard and his co-workers ** denounce this 
statement of Milian and present evidence that the jaundice is due to 
the drug. Arsphenamin treatment was suspended for all cases but 
one, and this one was the only fatal case. In two cases the drug was 
being given for disease other than syphilis. Giroux *** states that the 
jaundice occurring in the secondary stage of syphilis is accounted for 
by the fragility of the red blood cells, the jaundice being hemolytic 
in origin, Chabrol and Khoury *°* emphasize the importance of a pre- 
disposition on the part of the liver as a factor in toxic jaundice from 
arsphenamin. They ask how else than by toxic action can we explain 
the jaundice which develops in a twenty-year-old syphilis after a 
course of ten or twelve injections of arsphenamin. McDonald *°* 
reports five cases of acute yellow atrophy with necropsy following 
arsphenamin. In all five cases there was a microbic infection of a 
special type. He regards the infection as being the deciding factor 
with arsphenamin, mercury and previous damage as added factors. 
Friedmann *° states that 3 per cent. of 511 cases had jaundice after 
neo-arsphenamin, and that further treatment was not injurious. 

Scott and Pearson *°* review the literature of case reports, necrop- 
sies and opinions concerning the relation of arsphenamin and jaundice 
in early syphilis. They advance a classification and report cases to fit 
the various classes. It would appear from this paper that jaundice 
does not occur in early syphilis as a result of arsphenamin treatment 
unless the liver has already been damaged. The associated liver 
damage is chiefly due to syphilis, but may be due to alcohol. The 
jaundice due to the combined action of syphilis and arsphenamin is 
not obstructive, but is characterized by diffuse degeneration of liver 
cells. 

REACTIONS IN RELATION TO THE SKIN 


Zieler *°7 asserts that melanoses and hyperkeratoses occur very 
rarely after arsphenamin. He believes at least in his own cases, that 
the trouble was produced by mercury rather than by arsenic, and 
that it was seen most often when arsphenamin was given along with 


201. Sicard, Haguenan and Kudelski: Bull. et mém. Soc. méd. d. hop. de 
Par. 43:880 (Oct. 24) 1919; abstr., J. A. M. A. 73:1965 (Dec. 27) 1919. 

202. Giroux: Bull. méd. 33:739 (Dec. 6) 1919; abstr., J. A. M. A. 74:425 
(Feb. 7) 1920. 

203. Chabrol and Khoury: Paris méd. 9:467 (Dec. 3) 1919; abstr., J. A. 
M. A. 74:360 (Jan. 31) 1920. 

204. McDonald: Brit. M. J. 1:76 (Jan. 19) 1918. 

205. Friedmann: Dermat. Ztschr. (Dec.) 1918; abstr., Berl. klin. Wchnschr. 
56:209 (March 3) 1919. 4 ‘ 
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mercury. Heller *°* answers Zieler’s discussion and defends the view 
that arsenic keratosis is more common than mercurial. 


OTHER COMPLICATIONS OCCURRING AFTER ARSPHENAMIN 


) 


Variot and Bouquier ?°* report the occurrence of polyneuritis in a 
nonsyphilitic 13-year-old child following treatment by arsphenamin. 
Sutter *"° reports a case of gangrene in the fingers with anesthesia of 
the forearm, apparently the effect of the leakage of arsphenamin solu- 
tion outside of a vein at the elbow. Schwerdtfeger and Tinker *" 
report the occcurrence of pneumonia in each of nine patients injected 
with the same solution. All had an immediate reaction. The authors 
attribute the reaction to the drug, but the evidence submitted by them 
and by Schamberg in comment on this report in the article which 
follows theirs shows that it was not the drug, but probably the con- 
centration, speed of injection and possibly the reaction of the solution. 
Goldberg *'? reports a case of injury to the median nerve by para- 


venous arsphenamin injection. 


THE CURE OF SYPHILIS 


Opinions as to the possibility of the cure of syphilis are divided. 
Warthin *"* states that our present day treatment seems only to succeed 
in rendering the infection latent rather than in curing it. He bases 
this statement on the finding of persisting active lesions and spirochetes 
in tissues of syphilitics whose disease was clinically inactive or “cured.” 
Clinicians, on the whole, are more hopeful. Reinfection has been 
assumed to be evidence of the cure of the first infection. A fairly 
large number of case reports of reinfection have been published. 
Schamberg *"* has recently reported one case, Goulart?” three, and 
White *'® twenty-eight cases. Gibson’? has not seen a case of 
secondary syphilis, which gave a negative reaction for six months 
after treatment with arsphenamin and mercury was discontinued, again 
develop a positive blood test unless reinfected. It is the opinion of 
Pinard ** 
seems possible when treated in the early stages. 


8 


and of many others that absolute eradication of the disease 
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The criteria of cure are stated by Dinnick *"* as follows: If after 
an intensive course of arsenical medication and the continuous exhibi- 
tion of mercury for two years a patient can show two years of freedom 
from physical signs of the disease, has a persistently negative blood 
serum, a cerebrospinal fluid which shows no variation from the normal, 
either in pressure, globulin content or cellular count and which gives 
a negative Wassermann reaction in amounts of 2 c.c.; and if after a 
period of freedom from treatment these conditions are still present 
and persist in spite of provocative treatment, it 1s justifiable in our 
present state of knowledge to presume that the patient is cured. 


LeComte **” states that the criteria for cure today include treat- 
ment with arsphenamin and mercury until negative blood findings are 
secured and treatment with mercury for at least six months after 
this ; observation for eighteen months after this with frequent negative 
blood examinations followed by negative cerebrospinal fluid findings. 
Any relapse should be considered as a reinfection as far as cure is 
concerned. Even with this it is scarcely possible to assure the patient 
that he is cured beyond doubt. He should be told of his chances for 
cure and told to report at yearly intervals in the absence of any further 
symptoms for further examinations. 

Wile and Hasley **' point out that the serologic and clinical cure 
are not necessarily parallel. With the ever increasing discrepancies 
reported with each refinement of the Wassermann test and with the 
ever increasing number of permanently positive cases previously 
regarded neggtive, it appears that as a guide to therapeusis the Was- 
sermann reaction is absolutely unreliable. 


According to Buschke,?** tabes and paresis cannot assuredly be 
prevented in spite of the abortive treatment of primary syphilis. He 


has noted cases with no secondary symptoms and a negative Wasser- 


mann reaction for from two to three years in which new symptoms - 


developed. 

The outlook is surely not so dark as some of these observers have 
painted it. It is the opinion of many syphilographers, based on a 
large experience, that syphilis may be cured permanently by the 
methods now in use. The earlier in the disease the treatment is begun, 
the larger the percentage of apparent cures. 

The possibilities of cure in hereditary syphilis parallel those dis- 
cussed above in regard to acquired syphilis. Negative serology is 
obtained with the same ease when the treatment is carried out along 


219. Dinnick: Lancet 1:1055 (June 21) 1919. 
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modern lines, and clinical cure is just as frequent. Adams *** obtained 
a negative reaction in the child more quickly than in the mother, and 
he found that in nearly all syphilitic children born alive, treatment 
can convert a positive Wassermann reaction to a negative, and that the 
children become healthy and show regular gains in weight. 

Miiller and Singer *** review their experience since 1909 when the 
first Welander home for children with inherited syphilis was inaugu- 
rated in Germany. They claimed that far better results have been 
realized by this prolonged systematic treatment than by any other 
means. Though a final judgment is possible only when the patients 
become thirty, forty, or more years of age, it is already evident that 
most serious consequences can essentially be attenuated or even the 
complete cure of the patient be accomplished. The children were given 
from seven to nine courses of treatment over a period of three to four 
years. 

After discharge from the Home, eighty-four children were fol- 
lowed. Of sixty-nine children followed to date, all had a negative 
Wassermann when last seen. Of these, 74 per cent. had a normal 
mentality and 9.5 per cent. were socially useless because of mental 
defect. The mortality among 281 syphilitic infants was 35 per cent. 


23. Adams: Brit. M. J. 2:541 (Nov. 16) 1918. 
224. Miller and Singer: Arch. f. Kinderh. 67:161 (May 17) 1919. 
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